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Twenty-six-inch Shaper. 


We herewith present an illustration ofa 
26-inch shaper, which has been recently 
brought out by the Smith-Silk Machine 
Tool Company, of Kenton, Ohio. 

The driving mechanism is of the shifting 
belt type, the cam plate being so arranged 
that the forks are locked in position during 
either stroke. As in all shapers of this 
type, the stroke is changed while the ma- 
chine is in motion, and is uniform for 
any length ; the return stroke, in this 
instance, being twice the cutting speed. 

The table is moved vertically on the 
column by means of worm gearing, 
which drives a pinion engaging with a 
rack on the front of the column, all this 
mechanism being thoroughly enclosed 
and protected from dirt and chips. To 
raise or lower the table, a crank wrench 
is applied to the vertical shaft seen at 
the right-hand end of the cross-rail, 
where it is most convenient from the 
regular position of the operator. 

There are two racks under the ram 
by which it is driven, the space be- 
tween them and between the gear 
wheels engaging with them being sufli- 
cient to admit of long work, such as 
shafts being passed through so that it 
may be key-seated at any point. 

The table may be readily removed 
and work bolted to the vertical table or 
saddle, or the vise may be attached 
either to this surface or to either of the 
sides of the box table. 

The bearing of the ram in the column 
at full stroke is 29 inches; horizontal 
movement of the table, 26 inches; ver- 
tical movement of table, 18 inches; 
movement of tool slide on ram, 8 inches; 
weight, 


—— 





opening of vise, 84 inches; 
2,600 pounds. 
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A man who has invented a new pro- 
cess of making gas, somewhere out 
west, when confronted with an inquiry 
as to the heat units it contained, is re- 
ported as having said : 

‘*T do not care to discuss the ques- 
tion of heat units. This system of 
ascertaining calorific value is to my 
mind arbitrary. I know of no one who 
can comprehend it. It 
an hypothesis.” 

This man may have a good thing, 
but he would stand a much _ better 
chance to succeed with it if he studied facts 
a little more. There is about as little of | 
‘‘hypothesis” in the unit of heat as there is | 
in anything he can imagine. Better base the | 
merits of any invention upon facts than | 
upon loose talk. | 
>> 

The Hotchkiss Ordnance Company has | 
received an order for twenty-five one-pounder | 
rapid-fire guns from the Bureau of Ord- | 
nance of the Navy Department. The con-| 
tract stipulates that the guns must be 
constructed in the United States. They | 
will be built at the works of the Pratt &| 
Whitney Company, at Hartford. 
ae ea 

We learn that the new steamer ‘‘ Scot,” | 
of the Cape Mail Line, is provided with | 
smoke stacks 120 feet high above the grates, | 
being the loftiest stacks ever put into a| 


is based upon 
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steamer. 
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Early Engineering Reminiscences. 


By Gro. Escou SELLERS. 


PERPETUAL MOTION—(SECOND PAPER.) 


Between the time of Readhefer and Spaf- 
ford there were several schemes for per- 
petual motions advanced, the most ingenious 
by a millwright named Lungren, but I 
shall not attempt to describe any of these. 
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intimate friends, of means, and met with no 
difficulty for fractional interests in his in- 
vention in getting promises of all he should 
require, the only condition being that his 
plans should be submitted in confidence to 
some practical mechanic in whom they had 
confidence, and my father was selected as 
that referee. He received a letter from a 
mutual friend urging him to accept, merely 
stating that Horatio Gates Spafford believed 
he had made an important invention, that 
certain parties had agreed to advance the 
means to develop and bring it into practical 
use, conditioned that my father should ex- 
amine and report favorably on it—not even 
a hint was given as to the nature of the 
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experiments he had tried to guard against 
deceiving himself, yet with all this misdi- 
rected research, for want of a knowledge of 
hydrostatics and pneumatics he had so far 
confirmed himself of the soundness of prin- 
ciple the starting point on which all his 
theories were based, that it had 
part of his very existence ; it 


become a 
had taken 
such possession of his mind, both waking 
and sleeping, that no one will ever know 
the extent of the air castles he had founded 
on it. 

He claimed to have experimentally demon- 
strated that the power required to force 
atmospheric air under any given column of 
water but slightly exceeded the force due 


invention ; with this came a letter from Mr. , to the height or weight of the column merely 
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Mr. Spafford was a man highly 
in the community in which he 
was widely known as the author 
lisher of the New York Gazetteer. 

He had conceived an idea of a new appli- 
cation of power, by which he believed it 
indefinitely increased. He had 
experimented in a manner that he thought 
would guard against deceiving himself ; he 
was a man of such honor and integrity, that 
nothing could induce him to practice the 
least deception. 


respected 
lived, and 
and pub 


could be 


He had expended so much 


of his time and means in getting his idea | 


into a practical form, that, when he thought 


he had reached that point, he was so nearly | 


exhausted that the only feasible way to 
raise the means to fully develop and bring 
his great discovery or invention into prac- 
tical use was in the shape of a joint stock 


company ; for this purpose he exhibited and | 


explained his plans in confidence to some 
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TWENTY-SIX-INCH SHAPER 


Spafford that gave some idea, for in it he 
said that, though it was generally admitted 
that the wheel 
most efficient in utilizing a head of water, 
it was well known 
with it 
Now, if this loss could be prevented, and 


over-shot water was the 


to mechanics that even 
considerable of the head was lost. 
the entire weight of the descending water 
utilized, the gain would be very great, and 
this he claimed to have done. Had he even 
hinted at increasing or multiplying the 
power, my father would not have given the 
matter a further thought. 
that he went to Lansingburgh. 

I will now give, as near as I recollect, the 
verbal report he made on his return. He 


had found Mr. Spafford a man above the | 


average intelligence on general subjects, a 
man of honor and integrity, that could not 
stoop to practice the least deception. He 
was free to sbow and explain the various 





The result was 


suflicient to overcome the friction, that 
when the bubbles of air (he used the 
term bubbles) were under the water, 
they were free from his forcing power, 
and would rise to the surface with a 
velocity and force due to the water 
displaced, and the difference in gravity 
between the air and water. To utilize 


this force he employed submerged 
water wheels constructed as to the 


buckets like those of the 
water wheels; he 


over-shot 
was aware that the 
friction in running a wheel under a 
water pressure would be greater than 
running in the air, But here came in 
his great and important discovery ; he 
said that it must be evident to every 
one that when the air was forced under 
a first column of water that he 
done with it, and if he was to let the 
air escape on the bubbles bursting on 
the surface, that would be the end of 
it, but he was provided with an_air- 
tight chambcr, that, as this air escaped 
into it, a would be 
suflicient to force the water out of a 
pipe that terminated under the bottom 
of another water chamber and escape 


was 


pressure created 


into that ; the number of water cham- 
bers the air would pass through would 
only be limited by the perfection of the 
machine, not allowing any air to escape. 
My father, up to this point, not having 
learned the tone of Mr. Spafford’s mind 
in relation to his great discovery, re- 
marked, ‘‘If it be so, it looks much 
like a creator of power—a_ perpetual 
motion.” ‘* Not so, not so,” hastily in- 
terrupted Mr, Spafford. ‘I do not 
wrogate to myself the power of a 
creator, I must have a power to start 
with, a water power or steam engine for 
I then apply the power thus de- 
veloped in the most eflicient way, even to 
multiplying it, and all by nature's simple 
laws.” 


instance ; 


In answer to the question, ‘* Does not 
into the first air-tight 
chamber create a pressure in it equal to that 
in the second chamber which it has to over- 


the air bursting 


come, and therefore require a force equal 
to driving the air under the united heights of 
both columns?” ‘‘I was prepared for this,” 
was his reply, ‘‘ for you are not the first to 
suggest it. and I will give you 
| ocular evidence that [am right”; with this 
he ushered my father into his 
He was astonished at the 


Come 


sanctum, 
much mass of 
gimcracks and wasted ingenuity, all made 
not with the intention of disabusing, but 
more to confirm him in the error on which 
all his theories were based; but what was 
'most astonishing, several of these devices 


>) 
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and experiments were well -calculated to 
show the error, yet had failed to do so. 
What was now to be shown was his per- 
fected working motor ; this, as described to 
me, was a wooden cylinder or barrel—he 
called it his barrel motor—about 30 inches 
diameter and 4 feet long, divided by air- 
tight partitions into four equal compart- 
ments. It was fixed in a frame longitudin- 
ally; a shaft passed through stuffing-boxes 
in the barrel heads ; on this shaft was hung 
four over-shot water wheels—he called them 


| 


amount of labor Mr. Spafford had gone | 
through to demonstrate his one idea; he, 
by no means an expert workman, would 
not hire for fear of having his great inven- 
tion stolen from him. Through his long | 
years of labor, no two parts of his experi- 


mental apparatus had been made at the 


/same shop, and but little in his own town, 


air wheels—one to each compartment ; the | 


water line in the barrel was on the. line of 


the top of these submerged wheels, leaving | 


asmall air space above them ; from 


air spaces tubes passed outside of the barrel, 


from the first space, terminating under the | 


wheel in the second from the air 
space of the second to the third, and so on, 
according to the number of chambers and 


for 


space, 


wheels; over the last wheel was a vent 
the escape of the air, over each of the others 
a valve or stop cock ; this, in a very primi 
tive way, enabled him to test the power of 
each successive wheel. A cord on the end 
of the shaft that passed through the head 
of the barrel had attached to it a scale dish; 
by weighting this, with the top vent open, 
he registered the power of his first wheel ; 


owing to this wheel having to rotate the 


others under the friction of the head of 
water, the second wheel showed a greater 


power than the first, and so on. No ar- 
rangement was made to test the force re- 
quired to force the air under the first and 
successive wheels ; for this he used a small 
bellows worked by a hand lever, just as 
blacksmiths’ bellows are worked; he showed 
a pair of oscillating gasometers that he de- 
signed and had made for his blowing ap- 
paratus, but he was obliged to abandon 
them for want of suflicient depth in his 
water tanks; the air escaped; this 
ought to have taught him that he was re- 
quiring an increased force as he added to 
his water chambers and wheels, but it failed 
He then devised what he called 
it 1 cylinder 


alone 


to do so. 


his barrel blower ; was ¢ 


these | 


| 
| 
| 





or | 


some parts in Albany, others as far away as 
New York or Boston. 

Before my father was applied to, he had 
A 


steam engine for power, a gigantic blowing 


laid his plans on a magnificent scale. 


barrel, a grand cylinder with air wheels not 
20 feet diameter, the number of 
which in the first practical apparatus I do 
not remember, all of which now depended 


less than 


on my father making a favorable report 
It evident that Spafford was not a 
Readhefer practicing on the credulous, but 


was 


an honest man, self-deceived, and a most 
difficult to handle, for con- | 
vinced, he might be, as Butler puts it in | 
Hudibras: 

‘**He that complies against his will 


Is of his own opinion still.” 


case even if 


| 


Or most likely in this case the shock would 
be more than a man of his temperament and 
age could bear, for it would be by a single 
blow the destruction of a lifetime’s work. 
A temporizing course must be pursued. He 
was told he should not expect an immedi- 
ate decision of only a few hours investiga- 
tion on a matter that he had spent almost a 
lifetime of thought and labor upon. More 
thorough investigation must be made, for | 


his barrel blower, a spur wheel, pinion and 


hand crank would be sent to him and mea- 
made fer 
that purpose; with them he could continue 
his experiments, and 


sures were taken, and sketches 


become thoroughly 
satisfied that it was the best device, before 
incurring the expense of erecting a large 
working apparatus. Other suggestions 
would be made for other tests equally im- 


portant towards carrying out his plans, that | 
the appliances necessary would also be fur- | 
nished. The hope was that in this way his | 
mind would be actively employed, and he 


barrel hung on its short axis, divided into| gradually led to discover his own error. 


two separate chambers by a diaphragm in | 


the center, with an opening in it connecting 
the chambers ; by measurement he showed 
that the depth of these chambers very little 
exceeded that of the water in the air wheel 
barrel. The axles on which the blowing 
barrel was hung were hollow; through one 
the supply of water was taken, through the 
other by a goose-neck arrangement the blast 
was taken. The mode of operating was 
filling the lower chamber with water, then 
inverting, the water running from the then 
upper into the lower chamber, force the air 
out. This was out of order, and in so leaky 
a condition that it not then be ope- 
rated, but he assured my father that it had 
run all the four wheels, the air escaping at 
that this was to 
him conclusive evidence that only one head 


could 


the vent over the last one ; 
was required ; that he was astonished at the 
rapidity the air had made, the entire current 
escaping over the last wheel. He had not 
repeated this experiment, owing to the ex 
cessive strain in lifting the weight in invert- 
ing the barrel. Working as he had been in 
secret, he could not call in help without the 
danger of exposing his secret; he proposed 
a spur wheel on the axle with a pinion and 
crank; when he got these he should repair 
the barrel blower, and use it instead of the 
bellows, for he could then with ease invert 
it. 
shown the mode he got his water supply 
through a lead pipe from a spring consider- 
ably higher. To the question, Was the 
connecting faucet closed when making this 
experiment ? his reply was as to that he 
was not certain ; he was greatly excited, his 
whole attention was directed to the opera- 
tion ; it might have been left a trifle open, 
not more than to supply the loss by leakage. 
It was very evident that by the head from 
the spring reservoir the air had been com- 
pressed, and that by the open connection 
the power had been maintained for the short 
experiment Mr. Spafford had made. 

I have gone into the details as described 
to me, to give some idea of the immense 





| posed, and he assured Mr. Spafford of his 
| willin 


| 


|for the proposed tests, but on a favorable 


Before going into his sanctum, he had | 





He seemed to appreciate this, and to be 
satistied that he could depend on the coun- 
sel and aid he had so long stood in need of. | 
To the mutual friend who had induced my 
father to investigate, a plain statement was 
made, and he approved of the course pro- 


gness to provide, not only the means 





report from my father for a full demonstra- 
tion on a larger scale than originally pro- 
posed. 

A young daughter of Mr. Spafford had a| 
had made creditable 
progtess in drawing and water colors for the 
My father pro- 
posed bringing her to Philadelphia with him, 
under an assurance that I would take plea- 
sure in giving her instruction, and that she 
would have other advantages she could not 
have This proposition 
cepted, and she accompanied him, and re- 
I found her} 
an industrious and apt scholar, not only in her 
favorite pursuit, but readily comprehending | 


philosophical matters. the | 


fondness for art, and 


limited advantages ste had. 





at home. Was ac 


mained with us some months. 


She soon saw 
error her father had got into, but she had a 
great dread of the effect on him, should he 
become She had at 
times been greatly depressed by failure of 
some of his experiments, but he would soon 
find some plausible reason, and go to work | 
He ex- 
pected soon to follow his daughter to Phila- 
delphia, but the time ran to months. We fre- 
quently heard from him; he was evidently 
energetically and hopefully working. Then 
came a time when he failed to write ; then 
came a long letter on his troubles and tribu- 
lations with his barrel blower, the various 
modifications he had made, and his final | 
abandonment, 
other devices ; he was evidently learning, 
and probably beginning to doubt, but at the 
same time dreading to attack experiment- | 
ally the power required to force the air un-| 
At 
length a letter came naming the time he | 


undeceived., said he 


again with renewed energy. was 





but full of suggestions of 


der each additional submerged wheel. 





| 24 inches diameter. 


|of each of them. 
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would be in Philadelphia. My father 
dreaded this visit, for it was evident the time 
had come when it must be made evident to 
Mr. Spafford that the hypothesis on which 
the entire theory of his motor was based 
was false ; he must be made to see that he 
was not done with the bubble of air when 
forced under a column of water, and set 
free; but as it escaped into the air-tight 
chamber above the water, increasing the 
atmospheric pressure on the water, until it 
became great enough to force its way down 
the connecting pipe. and escape under and 
into his second water chamber, that the force 
then required was equal to forcing under a 
column of the united depth of the water in 
both chambers, and notwithstanding his air- 
brakes the chambers, each addi- 
tional one added its weight. Father hav- 
ing failed to make this clear to Mr. Spafford, 


between 


|and the experiments suggested for him to 


make had also failed, when it was believed 
that from them he could not avoid discover- 
ing his error. The prospect of this visit 


}and the effect it might have on Mr. Spaf- 
| ford’s mind, if he could be made to see his 


error, and be forced to abandon his tong- 
cherished theory, made my father nervous 
and uneasy; he proposed turning the matter 
over to me, in hopes I could devise some 
mode of making the facts clear to Mr. Spaf- 
ford without harshness, and if possible in a 
way that he should be self-convinced of 
his error. 

What I suggested, my father approved, 
and I extemporized a very simple appara- 
tus, adhering as closely as possible to Mr. 
Spafford’s designs, but so constructed as to 
show at a glance the entire modus operandi, 
with a visual demonstration of the actual 
force or pressure required for each successive 
column of water—hoping through the eye 


| to reach the brain. 


Mr. Spafford’s working model, as_ before 
deseribed, had first a pair of bellows for 
forcing the air, then four water chambers 
with each a submerged water wheel with 
air-tight chambers above the water line cov- 


| ering the wheels, and with tubes to convey 


the air from chamber to chamber, delivering 
it under each successive wheel. My object 
only being to show the increased power for 
water chamber, having 
nothing to do with the action of the air on 
the submerged wheels, I dispensed with 
them, and constructed a narrow top wooden 
stand ; its top board about 10 inches by 3 
feet, with raised edges about 4 inch high. 
On the end of this I placed a large bell glass, 


each successive 


| with open-rim edged bottom, with jar or 
| bottle-shaped top to take a cork of about 


Through this cork I 
passed a glass tube of about 1 inch inside 
diameter and 6 feet long ; it was so fixed as 
to reach nearly to the bottom of the bell 
glass, which was to act as an aerometer 
or blower, and at the same time by this up- 
right tube as a barometer. A row of four 


| glass bottomless jars about 4 inches diam- 


eter, and 12 inches high from the top of and 
through the cork of the bell glass, a small 
glass tube passed down outside of it through 
the stand top, and bent, terminating under 
the center of the first of the glass jars, a simi- 
lar tube passed from the first to the second, 
and so on, uniting all the four jars; under 
the bell glass, and under each of the four 
glasses, 1 had stop cocks, and also on the top 
When all was arranged I 


| cast on the stand to the height of its raised 


rim a sheet of resin cement or sealing-wax, 
through channels under the glasses the cur- 
rent ran forming a sheet uniform in thick- 
ness both outside and inside, fixing all firmly. 
The top corks were sunken in the necks so 
as to be strongly cemented ; then all the 
four glasses were filled with water to a uni- 
form water line. From a tank, whose bot- 
tom was above the top of the barometer tube, 
water was taken, regulated by stop cock 
into the bottom of the bell glass; back of 
and against the barometer tube was a white 
scale, strongly marked in black, these mark- 
ings being made by trial; the first when air 
bubble passed into the first jar with its stop- 
cock open; on closing this cock as the air 
was compressed in the air-tight chamber, 
the water was shown to gradually rise in the 








barometer tube, and at the same time de- 
scending in the air tube connecting with the 
second chamber. As soon as the air escaped 
into that chamber the second mark on the 
index was made, its cock was then closed, 
and the raising of the water in the barom 
eter tube again showed the increased press- 
ure required, and so on, tothe end where 
the last or fourth mark was made. This ap- 
paratus was placed in a favorable position 
in the private workshop. 

The evening of Mr. Spafford’s arrival no 
allusion was made to his hobby. The next 
morning, father excused himself, saying, as 
he left Mr. Spafford with me, that he would 
soon be back from his office. I took him 
into the private shop, and asked if he could 
find enough to amuse himself while I at- 
tended to some morning duties—he seemed 
glad to be left alone; he had evidently caught 
sight of the apparatus. When I returned 
he was sitting before it bowed, his elbows on 
his knees, his head between his hands. It 

yas evident from the quantity of water in 
the drip tub under the stand that the bell 
glass had been many times filled and emptied, 
water in the barometer tube was standing at 
the fourth mark; the apparatus bad been 
tried, and had told its story. 

I was for some time in the room before 
Mr. Spafford seemed to be aware of my pres- 
ence. When he raised his head the change 
of expression to unutterable woe was such 
that it never can be forgotten. It was a con- 
siderable time before he spoke, then he very 
slowly said: ‘‘I see it all now, and many 
times before in my own experiments I 
should have seen it, but I would not. Oh, 
had I, I would have been spared this _terri- 
ble mortification. I was too wrapped up in 
self-sufficiency to see and realize my own 
stupidity, and I went on wearing my life 
out onamyth. Pope was right: 


‘A little learning is a dangerous thing — 
Drink deep, or taste not = 





This should be a warning to all visionary 
aspirants against too much self confidence. 

After his return home we frequently 
heard from his daughter of his total change. 
Since the loss of and abandonment of his 
long-cherished hobby he was aging rapidly, 
having lost his energy, and had forbidden 
in his family all reference to his motor. 

——_+4e——__—_ 
The Recovery of Metallic Iron from 
Slag. 


Mr. Walter J. May thus describes a pro 
posed process for the above-named purpose, 
in [ron : 

‘‘In very many cases the slag as taken 
from the furnace will be found to contain a 
large amount of iron in a metallic state, and 
which would well repay for any moderate 
outlay in its recovery; but one of the pri- 
mary points is that all the work must be as 
nearly automatic as possible. The separa- 
tion of the metal from the slag offers no 
difficulty, as a magnetic separator will effect 
this readily enough, and with a revolving 
separator having a series of magnets, part 
of which are out of current alternately at all 
times, the whole of this business is quite au 
tomatic. The troublesome part of the affair 
is the disintegration of the slag, and where 
this has to be taken from the old banks it is 
a tough job, and an expensive one, to get it 
in pieces sufficiently small to be first passed 
through astone breaker and then milled. 
The process I should personally adopt is as 
follows: Two fairly large pools of water 
about 10 feet deep would be formed, and 
run out over these would be a couple of 
truck topplers, having the roads of which 
they formed the ends at a fair height above 
the water. The slag truck would 
‘kicked’ onto one of these by the engine, 
and the slag ‘ball’ in its semi fluid state 
would be cast into the water, causing some- 
what of an explosion, no doubt, but at the 
same time being broken up into small por 
Of course no one would be near 
enough to be scalded at the time. When 
one pool of water was sufficiently full, the 
water would be run off, the slag trucked up 
to the mill where milling was necessary, and 
the pool put in readiness again to receive th 
slag, after which the other pool would be 


be 


tions. 
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and so on. 
of blasting the cold slag, and al- 


emptied, 
first cost 
though a crude way of working, would be 


This would save the 


} 
| 
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A HEAVY CYLINDER BORING MACHINE. 


For the Newport News Shipbuilding Co. 


|there was recently constructed here the 
‘. ° on | » 
effective for the purpose intended. The} Jargest and heaviest vertical cylinder boring 


milling and crushing processes would only 


machine now in this country, it being capa- 


be continued to the point where the most} ple of boring cylinders from 48 to 108” di- 


effective result would be had, and the total| ameter, 13 feet stroke, and facing up to 120 


cost should be repaid by the recovery of 24) diameter. 


This machine consists of two 


per cent. of metallic iron, anything over! massive square columns, one at either side 


being profit.” 


ai 
On this page we give a map showing the 
location and size of the various buildings in 
Jackson Park, Chicago, where the Colum 
bian Exposition is to be held. The map 
will prove useful to intending exhibitors and 
visitors, and explains itself. 
ae 
Philadelphia Shop Notes. 


(Editorial Corre spondence.) 


In Philadelphia, more than in any other 
city, I think, can be seen the effects of the 
recent movement in the direction of heavier 
tools and special machines for use on heavy 
work. The demand for gun making and 
shipbuilding tools coming from the U. 8. 
government has, more than anything else, 
stimulated heavy tool building, and this has 
led to heavier constructions for almost all 
branches of work. 

The largest builders of heavy tools here— 
William Sellers & Co., and Bement, Miles & 
Co.—have both largely increased their shop 
capacity; so that they are now really 
mammoth concerns, and regularly handle 
machinery of a size and weight which, a 
few years ago, would have been considered 
quite out of the usual order. The machine 
shop at the first-named establishment has 
grown until it now covers the original en 
gine-room entirely, and this at the time of 
my visit was standing out in the floor with 
its engine doing the work as usual, a com- 
plete building within a building, though 
this is, of course, temporary only, and other 
arrangements are to be made. 


| 
| 





The building 


operations here have extended over a period | 


of several years, it being necessary to pro 
ceed slowly with one department at a time, 
in order that the progress of the work in 
the shops might be interfered with as little 
as possible. 


ELECTRIC MOTORS. 


A new erecting floor has recently been | 


got ready for use, which is covered by an 
electrically driven 50-ton crane with 58 feet 
span and 267 feet runway. 

Electric power is to be supplied on this 
floor for driving all portable machines, such 
as drills and boring bars used in the work 
of erecting heavy machinery, the sockets 
being so arranged that the distance from the 
machine to be driven to the nearest 
will never be over 30 feet. This power will 
also be used for driving machines while being 
tested. For this and for use in driving the 
cranes about the 
new electric generator has been put in, with 
u capacity for 80,000 Watts. 


socket 


various 


SOME HEAVY TOOLS. 
Among the other heavy tools which have 
been placed for their own use, I noticed a 


120” planer which had been recently started, 


establishment a | 
lis well 





ind at the time was being used for planing | 


up a carriage for one of the Navy Depart- 
ment gun lathes. <A similar planer is under 
vay for the Edison Machine Works. There 
is considerable demand for their rotary 
iu various stages of progress, one of them 
being intended the Baldwin Works, 
where it is to be used on driving axle boxes. 


for 
HYDRAULIC RIVETER. 
For the Baldwin shops they are also build 
or boilers. 
vith massive stakes made of cast steel, the 
pening between them being 17 feet deep. It 
is the intention to put a boiler shell down over 


topping to turn the shell the other end up, 
iS is necessary with the ordinary machines. 
by a system of compound cylinders three 
\ifferent pressures can be put upon a rivet. 
(his machine weighs approximately 35 tons. 


of the platen to which the cylinder is bolted, 





a heavy cross-rail passing from one column | 


to the other at the top, with the boring bar | 


coming down through its center. 
is driven by spur gearing at the top, which 


This bar | 


drives it by means of a long sleeve attached | 


to the main gear through which the bar 
and 
cylinder in position. 


passes, can be removed to place a 


to the side of one of the columns does the | 
| of 


driving. There is a spider on the bar carry 


ing four tools for boring, while facing can 


be going on simultaneously by means of two 


arms, upon which there are tool rests fed 


radially by means of screws and star feeds. 


IMPROVEMENTS IN PLATE ROLLS, 


A set of plate rolls built for the same com. 


pany was illustrated in our issue of July 2. 
In such rolls, both vertical and horizontal, 


they have recently introduced an important 


|of course, is always true of the heaviest 


An engine attached | 


| planer for the Newport News establishment, 





MACHINIST 


This tool- 
room is in keeping with the size of the rest 
of the shop, it being 380x104 feet. 
PATTERN WORK. 
Going into the pattern shop it is notice- 
able that more pattern 
employed here in proportion to the total 


being on one of these galleries. 


many makers are 
number of men employed than is the case 
with most shops. This is explained, how- 
the of the work 
A large proportion of it is so 


ever, when character is 
considered. 
that 


made from any given set of patterns are 


large comparatively few machines 
required, at least not without modifications 


to suit new conditions as they arise. This, 
work, but is especially so at this time, when 
the practice in heavy tool building is mak- 
ing such rapid advances, and the ambition 
both builder user is to have each 


succeeding tool decidedly heavier and of 


and 


greater capacity than the last one. 


OTHER HEAVY TOOLS. 
Among the heavier machines under way 
at the time of my visit, I noted a wall 


which will weigh about 300,000 pounds, a 
drill press weighing 80,000 to 90,000 pounds. 
and a lathe to swing 125 inches and 60 fect 
long, with four carriages. 
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It 


is passed 


improvement in the method of driving. 


known that when a sheet 
through bending rolls those rolls which are 
the of the 


usually tend to move at somewhat greater 


in contact with outside sheet 
peripheral speed than those in contact with 
the inside, and where an attempt is made to 
drive all the rolls positively by gearing, the 
deal of 


which also tends to reduce the driving power 


result isa vreat friction and wear, 


of the machine. To overcome this difficulty 


a clutch has been introduced, in which there 


. ; | is sufficient lost motion or play to allow the 
planer, a number of these being on the floor | : 


rolls to ahead of the others, 


should they tend to do so after the sheet is 


outside run 
started, and yet, at starting, this motion is, 
of that the 
full power of the machine is most needed all 


course, all taken up, so when 


| the rolls are positively driven. 
ng a remarkable hydraulic riveting machine | 


It is of the usual upright type, | 


BEMENT, MILES & 
The Callowbill street front of the 
Miles & Co. shop is now about 500 feet long, 


CoO, 


Sement, 


this main building being 75 feet wide, while 
| 


| there is an L 103 feet long and 90 feet wide 
this machine and set all the rivets without | 


extending up aside street. Traveling cranes 
cover this entire floor space, and a general 
the tools will be made to 
There 


galleries above the main floor, on which the 


re-arrangement of 


suit the altered conditions are two 


lighter work is done, the general tool-room 





The appearance of the shop is of Course 
entirely changed by the improvements which 


have been going on, and it is now a re- 
markably well-arranged, well-lighted and 


convenient shop. Besides this shop there is 
another one of moderately large 
the establishment 
B. Miles the 


Mr. Derbyshire, who has been | 


| 


propor- 
tions, which constituted 
of Mr. Frederick 


solidation. 





before con- 


connected with the establishment for some 
time in another capacity, is now the super- 
intendent of the main shop, and those who | 
him to be entirely | 


know him best expect | 
| 
| 
| 


successful in his new position. 
A SCRAP- BOOK, 

There is kept 
very interesting to any one who wishes to 





here a scrap-book that is 





know something of the development of ma- | 
There | 
are two large volumes, in which are pasted 
illustrations of 


catalogues or any other available source, | 


chine tool building in this country. 


machine tools taken from | 
the whole forming a very complete illus- 
trated record extending back ** the 
forties,” at time the elder Bement 
was employed at the Lowell Machine Shop 


to 


which 


as a draftsman, and there made some of the 


designs which have since been almost uni 


versally adopted; some of the illustrations | 


of tools built there at that time having a 


}on shipboard, 


**modern ”’ In 
looking over these old designs, it is easy to 


surprisingly appearance. 
perceive what it was that enabled the de- 
signer to found a great tool-building estab 
lishment. In comprehensive grasp of re- 
quirements and originality of conception in 
meeting them, the designs are remarkable, 
and stand out in bold relie€ when compared 
with contemporary practice in the same line. 
SOUTHWARK FOUNDRY. 

The Southwark Foundry is one of the older 
institutions of the city, one of the evidences 
of its age being the belfry which surmounts 
the top of the building, and recalls the time 
when factories were mostly driven by water- 
the 
unknown, 


whistle 
front 


vociferous steam 
A tablet the 
wall states that the business was founded in 
1836. 

Here the well known Porter-Allen engine 
is built, and the most surprising feature of 


power, and 


was set in 


the work to me was the size of many of the 
engines under way. Most 
tomed to think of the high-speed engine as 
knew that 


of us are accus- 


a small machine, and though | 
some had been built here that were of con- 
siderable size, I was unprepared to see (on a 
planer) an engine bed for a high-speed en- 
gine weighing 68,000 pounds, and in an- 
feet diameter, 
Though a num- 


other place a fly wheel 25 
weighing 180,000 pounds. 

ber of small and medium-sized engines are 
of the work 


on hand at the time of my visit seemed to 


of course built here, the most 
be very large and heavy, and upon inquiry 
I found that the average size of the engines 
built was now much above what it was ex- 
pected to be when they took up their manu- 
facture. 

of 
course, plenty large enough when the first 


I noticed a boring-mill, which was, 
engines of this type were built here, but 
which, at the time of my visit, was at work 
ona tly wheel that was so much larger than 
the mill, that the latter looked like a very 
small and inconsequential circumstance, and 
a straight line joining the tool bars must 
have been very near a tangent to the wheel. 
It was doing quite well, however, with four 
additional tools distributed at various points 
about the rim, and all of them taking cuts. 
BLOWING ENGINES. 

A number of large blowing engines for 
blast furnace work have been built here, one 
of these of special type being on the floor at 
the It 
steam cylinders at the top and air cylinders 


time. Was a vertical engine with 
at the bottom, and a beam connected to the 
rods between the cylinders, and to a crank 
shaft 


were 54 inches diameter; air cylinders, 84 


near the base. The steam cylinders 


inches ; stroke, 60 inches. 

Very heavy work has to be done in the 
foundry, of course, and for handling it there 
are two Sellers cranes, and two more are to 
be putin, in another part of the establish 
ment, 


THE BARR PUMPING ENGINE COMPANY, 
REFRIGERATING PLANTS, 

Here they are, as usual, making about all the 
pumps the capacity of their shops will allow, 
in addition to which they have recently be 
come interested in a refrigerating machine, 
which is especially adapted to plants where 
the 


necessary. 


greatest possible economy of space is 
It is particularly adapted to use 
of the 


prominent vessels sailing out of the port of 


and a number more 
New York have been equipped with it, for 


refrigerating perishable cargo, especially 
Among the ‘‘City of 
Paris,” ‘‘City of New York” and ‘ City of 
Berlin.” In the of the 


vessel the ammonia compressing pump is 


meats. these are 


case first named 


driven by an electric motor mounted on the 
frame of the machine. This was not done 
because the motor was believed to be better 
forthe purpose than the small upright engine 
usually furnished, but because it was not 
practicable to get a steam pipe through the 
cabin of the steamer, whereas it was prac 
ticable to get a wire through for driving the 


motor. These refrigerating machines bring 
Mr. Barr back to a line of work in which he 


has had experience before, he having built 
some of the earlier ice machines constructed 
in this country, while superintendent of the 
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Atlas Works at Indianapolis. The present 
machines have a many interesting 
points about them, and I expect we shall 
soon have an opportunity of illustrating 
and describing them fully. 


good 


THOMAS H. DALLETT & CO. 

This concern has outgrown its old quar- 
ters in the city proper, and has recently com- 
pleted and moved into new shops near those 
of the Barr Company, at Germantown Junc- 
tion. The new shops are admirable in many 
ways, and it is evident that the proprietors 
have known from the start just what they 
wanted, and have secured it. 

The shops are of brick, two stories in 
height, the main building being 120x60 feet, 
with an L used for a boiler house, and other 
purposes, 20x60 feet. The upper floor of the 
main building is left open at one end fora 
distance sufficient to allow of the erection 
of machinery of greater height than could 
otherwise be accommodated, and over this 
space, and a portion of the upper floor as 
well, there is a traveling crane made by Har- 
rington, of Philadelphia. The shop _ is 
equipped with Sellers tools mainly, and the 
motive power is furnished by a Buckeye en- 
gine. 

ELECTRIC POWER. 

They have their own plant for electric 
lighting, electricity being also used for driv- 
ing the machinery in the patternshop. The 
object in thus driving it is to secure more 
complete protection from risk of fire. The 
pattern shop is in the second story of the L 
before referred to, and the only opening 
in the brick wall between it and the main 
shop is covered by an automatic fire-proof 
door ; the wire for carrying the power in, 
requiring no such opening in this wall as 
would be required by a shaft or belt. 

Considerable use is being made of elec- 
tricity, and electrical machinery is being 
used in connection with their portable drills, 
which were formerly driven by a round belt, 
but are now mostly driven by a dynamo and 
motor of their own manufacture, which are 
especially designed for the purpose. Elec- 
tricity is found to be far superior to the 
former mode of driving, for the reason pri- 
marily that the wire can much more conve- 
niently be got into places difficult to reach, 
and is far more convenient in every way. 
In addition to this the same current is used 
for an incandescent lamp, which in the hold 
of a ship, or other confined place, is much 
better than the torch which usually serves 
to ‘‘render the darkness visible” in 
places, besides supplying an atmosphere of 
smoke for the lungs of the workmen. 


” 


such 
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A Screw Steamer with Sheerlegs on 
Deck. 


Messrs. Napier, Shanks & Bell, of Glas- 
gow, have recently built a screw steamer of 
a somewhat novel design. The object is to 


provide sufficient lifting power on the 
steamer itself to load the vessel without 


having to be dependent on dock cranes. 
For this purpose a sheerleg crane capable of 
lifting 60 tons is arranged on deck toward 
the forward end of the vessel, and the en- 
gines and boilers are shifted further back. 
This arrangement necessitates an unusual 
breadth of beam; hence, while the length 
between perpendiculars is 219 feet, the 
breadth is 40 feet, the depth molded to the 
main deck 14 feet 6 inches, and to the awn- 
ing deck 21 feet 9 inches. The water ballast 
tanks can be filled on the side opposite to 
the load on the sheers, so as to lessen the 
heel or inclination of the hull. These tanks 
are filled and emptied independently of each 
other by an efficient system of piping. To 
lessen the draught, the keel is of flat plate 
construction. The hatchways are of un- 
usually large size for the reception of large 
articles, and are fitted with shifting beams 
to give the necessary strength when loaded. 
The front legs of the crane are 45 feet long 
by 20 inches in diameter at the middle, and 
are built of steel plates with inside straps. 
The top and bottom sockets are of cast-iron. 
The back leg is of box section, and con- 
structed of steel plates and angles, fitted 
with guide frames and steel rollers, with 





forged wrought-iron guide bars, machine 
planed. The main screw, by which the 
outhang of the sheerlegs is obtained, is of 
best forged steel, working into a large gun 
metal nut which is attached to the inside of 
the back leg. A thrust block with a heavy 
gun metal bush is also fitted. The blocks 
are four purchase, having pulleys 28 inches 
and 42 inches in diameter, bushed with 
brass. The engines for working the sheers 
have two zylinders, 7 inches in diameter by 
11 inches stroke. Steam is supplied by a 
vertical steam boiler 8 feet 6 inches by 4 
feet, working at 75 pounds pressure. With 
a weight of 60 tons on the chain, suspended 
at a distance of 15 feet from the ship's side, 
the inclination of the vessel was found to be 
about 6 degrees, the water ballast tank being 
filled on the side opposite to the load. 
Mr. J. Whittall, of 
London, states that its performances are 
very satisfactory so far.—Hngineering Re- 
view (London). 
es 
We find the following item of 
credited to the New York Tribune: 
A few days ago a gentleman visited a 
large foundry in Chicago, and noticed a 


owner of the vessel, 
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Low WATER 


number of Polish girls lifting chunks of 
rosin from one barrel to another. ‘‘ What is 
the object of that?” he asked the superin- 
tendent ; ‘‘it seems to me you might trans- 
fer that rosin much more quickly.” ‘‘ Oh, 
that’s all right,” he answered ; ‘‘ we have 


them to do this work for a while to harden | 


their hands before they undertake to handle 
rough and heavy iron castings. The girls 


themselves never suspect that the work they | 


are doing is not needed.” 

ge 
Human life is constantly, in this world, 
put in the scale against money. A railroad 
adopts a certain course, because, on the 
whole, that is the cheapest thing to do. 
And other great interests are run on the 
same basis. It is well enough to understand 
these facts. Five thousand dollars is, in 


many States, the fullest price (according to 


law) of the life of an individual. He can 
get more than that if he loses a leg or an 
arm, but if he loses his life his family must 
take up with this. Is such a law right ? 
-—>e ——— 

The Pennsylvania Railroad Company are 
perfecting plans for 
service between New York and the West. 





quicker 
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Single Connection Low-water Alarm. 





The accompanying illustrations show in 
perspective and section a new low-water 
alarm, which requires but one opening to 
the boiler. It consists of a cylinder, within 
which is the usual float connected to a 
valve as shown. The opening to the boiler 
is so made that the lowest point to which 
it is desired the water shall fall is near 
the bottom of the opening. Between the 
cylinder and the boiler is a valve which 
“an be closed, and when this is done the 
cap can be taken off for inspection or clean- 
ing. Its working condition can be proven 
at any time by opening the valve at the 
bottom, while that between the cylinder 
and boiler is closed. The engravings are 
just one-third size. It is made by the 
Ashley Engineering Co., Hawthorne, N. J. 

a 

Not long since, in an arbitration case, an 
engineer was thus examined as to his pro- 
fessional experience and capacity: ‘‘ How 





passenger 


long have you been in the profession ?” 
“‘Twelve years.” ‘‘ Are you thoroughly 


|acquainted with your work, theoretically 
and practically ?” 


| “Yes.” ‘‘Do you feel 








ALARM. 
competent to undertake large construc 
tions?” ‘‘ Yes, most certainly.” ‘In what 


engineering works have you been engaged 
during the last twelve years?” ‘The 
manufacture of iron bedsteads.”—7Zboronto 
Monetary Times. 


a ee —_— 
Abstracts of Two Papers Read at the 
Providence Meeting of Mechanical 


Engineers, 


| Prof. J. E. Denton, of Hoboken, N. J., 
presented a paper on the performance of a 
Worthington high duty pumping engine, 
| working against a head of 2,000 feet. 
| The engine is in use for pumping crude 
| petroleum over one of the thirty-mile sec- 
tions of the Standard Oil Pipe Line between 
| Olean, Pa., and New York City. It is 
| located at Swartout, near Port Jervis, N. Y. 
| The diameter of high-pressure cylinders is 33 
| inches, low-pressure cylinders, 66 inches, with 
'a stroke of about 38 inches. The object of 
| the trial was to determine the efficiency of 
| the engine, and is summed up in the follow- 
|ing conclusions : 
First.—The boiler economy of the station 
is equivalent to 9.1 and 9.8 pounds evapora- 





tion per pound of pea and stove anthracite 
respectively, from the actual temperature 
of feed, 147° Fahr., and average steam 
pressure of 90 pounds above the atmos- 
phere. Itis probable that an evaporation 
greater than 10 pounds per pound of coal, 
under working conditions, could easily be 
obtained with the best bituminous coal. 

Second.—The average economy of the en 
gineis represented by either of the follow 
ing statements : 


{a] The steam consumed per hour 
per horse-power pump end 
WD icduy cee se tacdueiacetenasen 17.0 lbs. 

per horse-power steam end 

BE eesiences Sena anes< wanes eek 16.4 lbs. 

{c] The duty per 100 lbs. of coal, 
if the boiler supplies to the 
engine 10 lbs. of steam per 
pound of coal burned, is.... 

{d@] The duty, per each million 
thermal units of heat im- 
parted to the feed water by 


the boilers, neglecting steam 


116.5 mils. ft. Ibs. 


used by feed pumps, is...... 109.5 ‘S “ 
{é] Ditto, including steam used 
by pump, if latter exhausts 
into feed water............. ieee, eS 


Third.—The engine works smoothly while 
pumping against upwards of 900 pounds 
pressure per square inch. Under fluctua- 
tions of steam pressure amounting to 5 per 
cent., and of oil pressure amounting to 10 
per cent., the enfine maintains an average 
length of stroke within three-thirty-seconds 
of an inch of a maximum possible stroke of 
37.85 inches, or within 0.33 per cent. The 
greatest variation of individual strokes was 
nine-thirty-seconds of an inch, or 1.0 per 
cent. 

Fourth.—The steam condensed in the 
jackets and reheater in per cent. of the total 
steam supplied to engine is 15.8 per cent. 

Fifth.—The power wasted in friction of 
the mechanism, and operating the two 
air-pumps, in per cent. of the horse-power 
of the steam end is 3.6 per cent. 

Sizth.—The actual delivery of oil was 
within 1.36 per cent. of the cubical displace- 
ment of the pump plungers, or the ‘‘slip” 
was 1.36 per cent. 

Seventh.—Without the use of steam in 
the jackets and reheater, water accumu- 
lates in the steam cylinders, in an hour's 
time, to such an extent as to be heard to 
splash against the pistons, while the loss of 
mean effective power, principally in the low 
cylinders, causes at least 10 per cent. loss 
of speed, which is probably attended with a 
considerable loss of economy, but to what 
extent was not determined. The use of 
steam jackets is undoubtedly necessary to 
the successful operation of a steam engine of 
this particular type. 


Prof. D. 8. Jacobus read a paper in which 
a comparison was made of the economy of a 
compound and a single cylinder Corliss 
engine, under sixteen expansions. 

These engines are located at Stations One 


and Two of the Pawtucket Water Com- 
pany. The single-cylinder engine has a 


cylinder 20x48", and the compound has 
cylinders 15” and 30%” diameters, with a 
stroke of 30’. Both of the engines are 
steam-jacketed on the barrels of cylinders 
only, with steam of full boiler pressure. 

The revolutions of the single-cylinder en- 
gine were 71.82 per minute, steam pressure 
106.3 pounds, horse-power, developed, 141.5. 
The compound engine made 49.23 revolu- 
tions, with steam pressure 127.5 pounds, the 
horse-power developed being 145.9. The 
single-cylinder engine used 20.35 pounds 
of steam per horse-power per hour, and the 
compound 13.73. The clearance of the 
single cylinder engine is 74 per cent., and 
that of the compound is equivalent to about 
1 per cent. The tests showed that the com- 
pound engine is about 30 per cent. more 
economical than the single-cylinder engine. 

In discussing this paper, Prof. Peabody 
valled attention to the fact that the com- 
parison was made greatly to the disadvan 
tage of the single-cylinder engine, which 
was working under quite too many expan- 
sions. 

Prof. Jacobus replied by saying that the 
main idea of the paper was tocompare the 





two engines, each working under about 16 














expansions, 

hat, in the instance of the single-cylinder 
engine, it could be run at a more advan- 
tageous cut-off. 

Mr. M. WHEELER: From a commercial 
point of view, I consider that the economy 
shown by this single engine is quite re- 
markable. I doubt very much whether any 
one present could give any number of cases 
yhere simple engines have done as well as 
There are a great many who can cite 

large number of compound engines that 
ijave done as well as this. I only mention 

iis because the gentleman who got up to 
discuss it rather gave the impression that it 
yas a common thing to find simple engines 
jing as wellas this. I know in New Eng- 
land, where so many Corliss engines are 

sed, that the average is much above 20 
pounds of water; the range is from 22 to 
24. Asamatter of fact, I know of a num- 
ber of cases of compound engines built in 
the last few years that have done as well as 
15 and better, running six days in the week, 
and averaging from 12 to 14 hours a day. 
Single-belt Reversing Countershaft. 


1S. 








The accompanying illustration is of a re- 
cently patented countershaft, made to re- 
verse its motion without the use of a belt 
for that purpose, and with only one pulley 
on the countershaft, and one on the line 
shaft. 

The pulley runs loose on the counter, and 
has a friction clutch at each side, one of 
these connecting it with the shaft direct for 
the regular motion, which is, of course, in 
the same direction and at the same rate as 
that of the pulley. The friction at the 
other side of the pulley connects it with 
a sleeve on which there is a bevel gear which 
drives two other gears as shown, the smaller 
of these being keyed to the shaft, which is 
thus driven in the opposite direction from 
that of the pulley, and at a higher rate of 
speed, depending on the ratio of the gear- 
A single shipper works both clutches 
in the ordinary manner. 

The clutch itself is adjustable for wear, 
and works by forcing a block in between the 
rim of the pulley and its hub, the release 
being positive. In crowded machine rooms 
where there is often considerable difficulty 
in finding room for the necessary belts and 
pulleys on the line shaft, this form of coun- 
ter would have some advantage, since it re- 
quires but one belt. The are used 
only in backing, and there is consequently 
litle wear upon them. It is evident, of 
course, that some little changes in construc- 
tion would be advisable, especially in the 
arrangement of the gearing where either two 
gears of different sizes might be placed on 
the intermediate stud, or bevel gears entirely 
dispensed with, and spur gears used instead. 
The patentee is C. W. Tirrell, Bristol, R. I. 

——_—_~<q@po—_—_—_—_—_—_ 
name of the Western Machinist has 
been changed to Scientific Machinist. Aside 
from this we do not see much change in our 


ing. 


gears 


The 


contemporary—it seems to be neither more 
no! 


less scientific than before. 


me 
The Mechanical World gives the following 
example of remarkably quick work: 
\ smart feat of engineering has just been 
performed at the Central Marine Engine 


Works, West Hartlepool, in the rapidity 
With which the screw steamer ‘‘ Silvia” has 
been fitted with her machinery. The vessel 


Was launched about 4.30 Pp. M. on Tuesday, 
June 23d, from Messrs. Irvine’s shipyard, 
nd proceeded under the sheerlegs at the 
Central Engine Works. The engines, which 
are of 500 I. H. P., together with the large 
boiler and funnel, and all the connections 
aud fittings, were fitted on board in twenty- 


four hours; the making up lengths of steam- 


a 


Of course it might be reasoned | 


output of marine machinery. It is believed 
that so large a set of machinery has never 
previously been put on board in this short 
space of time in any port. 
~-—> eo —___——_ 
Turning Granite Columns. 


Granite for columns, balusters, round 
posts, and urns is now worked chiefly in 
lathes, which, for the heaviest work, are 
made large enough to handle blocks 25 feet 
long and 5 feet in diameter. Instead of be- 
ing turned to the desired size by sharp cut- 
ting instruments, as in ordinary machines 
for turning wood and metal, granite 
turned or ground away by the wedge-like 


is 


action of rather thick steel disks, rotated by | 


the pressure of the stone as it slowly turns 
in the lathe. 
eight inches in diameter, are set at quite an 
angle to the stone, and move with an auto- 
matic carriage along the’ lathe bed. Large 
lathes have four disks, two on each side and 
a column may be reduced some two inches 
in diameter the whole length of the stone 
by one lateral movement of the carriages 
along the bed. The first lathe for turning 
granite cut only cylindrical or conical col- 
umns, but an improved form is so made that 
templates or patterns may be inserted to guide 
the carriages, and columns having any de- 
sired swell may be as readily turned. 
fine grinding and polishing, the granite is 
transferred to another lathe, where the only 
machinery used is to produce a simple turn- 
ing or revolution of the stone against iron 
blocks carrying the necessary grinding or 
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The disks, which are six or | 


. | 
For 


MACHINIST 


now use the old combination stand in the 
cab, or attach the steam piping to the struct- 
ure of the cab, both of which practices have 
discarded of the inevitable 
breakage in minor collisions which lets out 


been because 
hot water and steam into the cab and sealds 
the men. 
to a locomotive boiler at the front end that 
is so liable to be broken off, and that will 
allow so much hot water and steam to escape 
in a wreck as the injector check. All other 
parts are attached by solid studs which do 
not have holes through them.—7he Railroad 
Gazette. 
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| How a Machine Shop Grows. 

| 

| Something like two years ago—more or 
| less—we noted the fact that Gould & Hed 


build a safe engine would think of using the | prophecy. 
old attachment, any more than he would | with two or three belted tools. 


Let us see. A start is made 


From this 


| start grows up six times as many tools, an 


| enlargement 
| quarters, 


of space, and pending new 


Then eventually from the little 


| genuine machine shop will come the more 


Thereis no other detail attached | 


pretentious manufacturing establishment, 
and others will take the place of the small 
concern, to similarly grow up if sufficient 


[energy is put into the business. 


| . . . 
|ley, two Jersey City machinists, had started | 
| with instructions to put it on with a certain 


out for themselves with a capital consisting 
mainly in their abilities as mechanics, and in 
| cidentally in an outfit of three or four ma 
'chine tools. A recent visit to their shop 
| demonstrated something of how a business 
'of this kind grows by natural 
| The end of the building they then occupied 
| knocked out, and the walls ex 
| tended until all the ground is taken up, so 


sequence, 


i|has been 


that the next move must be to new build 
|ings. In the meantime, the number of tools 
| has been multiplied several times. 


| This firm:do a genuine machine shop busi 
| ness, are ready for anything that comes, and 
| have but few specialties. 


SINGLE-BELT REVERSING COUNTERSHAFT. 


polishing materials. Blocks are prepared 
for lathe-work by being roughed out with a 
point, and by having holes chiseled in their 
square ends for the reception of the lathe- 
This principle of cutting 
granite by means of disks revolved by con- 
tact with the stone has been also applied to 
the dressing of plain 


deg and centers. 


surfaces, the stone 
worked upon being mounted upon a travel- 
ing carriage and made to pass under a series 
of disks mounted in a stationary upright 
frame.— Unknown Source. 

—-_- 

The common method of attaching injector 
checks to locomotive boilers is faulty and 
weak. Locomotive builders know how dif- 
ferent are the demands of purchasers in this 
respect. Some require large flanges cast on 
the checks, which are then fastened to the 
boiler by three or four three-quarter-inch 
studs. This plan is secure and safe in any 
ordinary collision, unless the checks project 
out from the boiler an unreasonable distance. 
The old and faulty plan of attachment is to 
screw the shank of the valve directly into 
the shell of the boiler. With this there is 
generally so little material left after the 
threads are cut on the shank that a light 
blow will break off the check, and some- 





Pipe, the ladders, gratings and platforms 
Were fitted, and steam got up in the boilers, | 
aud the engines satisfactorily steamed in | 
presence of the surveyors at 10 A. M. on Fri- 
lay, June 26th, the vessel steaming back to | 
her berth in two and a half days from the | 


ie she left the stocks. 


ti 


This is an apt il- 


lustration of the advantages of modern ma- | 
chinery and organization in facilitating the | 


times the expansion of the check pipe will 
alone be sufficient to cause the check to crack 
off. Various rear collisions of freight trains 


and some of passenger trains have long since 


shown this construction to be bad, and for 
the last five years builders have been re- 
quired by careful purchasers to put on the 
flanges just described; and to-day no master 
mechanic or locomotive builder who seeks to 


| 
| 
| 


We noticed in going over the works that! 


several lathes were in use cutting up ham 
mered steel shafts, from five to six inches 
diameter, into blanks for gears, and found 
that an order was being filled for several 
thousand of these blanks, the steel works 
that had the original order being unpro- 
vided with 
enough for this size stock. 


cutting-off machine large 
This work of 
cutting up stock was being done by appren- 
tices, and they worked on the ‘‘ premium 
plan.” 
of blanks for a day’s work was fixed upon, 
and the boys get a premium on all over, 


a 


What was considered a fair number 


with the assurance that their pay would not be 
reduced so long as the price to the company re 
mained the same. 
ters revealed the 
were doing very 


A little prying into mat 
fact that the bright boys 
well indeed, and the pro 
prietors seemed remarkably well pleased 
that this was so. 

We noticed a 
that had second-hand—not 
much used. de- 
liberately thrown into the scrap, and a new 
one made with a spindle four times as strong 
as the old one. No doubt 
head-stock and spindle will wear out the 
other parts of the lathe; the old ones never 


26-inch lathe at the works 


been bought 


The head-stock had been 


in time the new 


seemed to have made much impression on 
them. 

We have before this expressed the belief 
that the small shop had just as good a chance 
as ever, notwithstanding the competition of 
great corporations, and while we apologize 
for using the firm named herein as an exam 
ple, we cannot resist the opportunity to 


note again a fact or two, and to indulge in 


i thing as cutting a cord on a 


LETTERS FROM PRACTICAL MEN. 


About Belts, 
Editor American Machinist: 


It had been decided, after a full discus- 
sion, that a6 belt was the proper size for 
the fan, and the belt was ordered. The 


blacksmith boss and the foreman of the ma- 
chine shop hoped that the bother with the 
fan belt would be ended. On arrival of the 
belt it was turned over to Jim, the oiler, 


The belt 
Jim squared one end, and 


side out, and double-laced. was 
single thickness. 
tive } 
threw the belt over the pulleys, drew the 
ends together, and calculated he could get a 
the 
After doing so he brought the ends together 


punched holes about equidistant, 


pair of half soles out of remainder. 


on the floor, matched ends, and punched five 


holes in the other end. Then he laced 
up the ends solid together, and on the 
pulleys went the belt, rather tightly, too, 
thought Jim, but ‘‘she will soon stretch 


down,” said he. 

Mulligan went over to see the new belt, 
The 
dropped in, and, seeing the look on 
Mulligan’s face, asked how he liked the 
new belt. 

Said Mulligan: 
least an hour on getting that belt 


and looked disgusted. foreman 


“You have figured 
at 
just right for this work, and I reckon 
that as faras theory goes that belt is 
correct to a dot, yet after getting it 


just right you have let 14° be cut away 


from its original width, and as_ its 
strength must be measured at its 


weakest point, it is almost 25 per cent. 
weaker than you allowed for. After a 
few wecks’ work running that fan, 
and, owing to the necessary bending— 
caused by the thick lace—that will take 
place in the leather between the punched 
holes, your belt will be away below 
The 
arc of contact on that 12” pulley will 
be reduced also, as that lace will not 


your first estimate in strength, 


allow a considerable section of the belt 
last 
long, for on striking the pulleys the lace is 
struck a smart blow, and behind it is hard 
new belt. the 
vise with a 
harder the belt, 


to touch the pulley. The lace won't 


This blow is almost same 
hammer, and the newer or 
the the Now that lace 
leather cost money, it takes time to 


lace up the belt, and yet when you need 


worse for lace, 


and 


the use of the belt most, down it goes on 
the floor, and the rest’ while 
Jim tries his luck at it again. At the last 
place | worked they had every belt in the 
shop cemented, and there was no trouble 
One man did the work, 
and it was very wonderful to me how nice 
their belts ran, and little trouble the 
belts caused. Aftera new belt was put on 


blacksmiths 


about belts there. 
how 


they had the satisfaction of knowing it was 
just as good at the joint as anywhere, and 
would run for years without the bother of 
stopping to lace and cut a piece out to get 
I have 
no doubt that if this belt was cemented it 


something that would hold the lace. 


would be just right for the fan, and if you 
foot of belt Vl stop 
and cement it this evening.” 

The ‘* Your argument 
good, but almost every shop uses lace, and 


will get six-inch 


a 


foreman. said: is 
if cement was better, lacing would be dis_ 
carded. Now I have always been accus 
tomed to this method, and while I am _ not 
satistied with it, yet it strikes me cementing 
must be much more costly.” 

Said Mulligan: ‘‘ While the work of 
cementing, say this 6" belt, may cost more 
(which | do not admit) yet when you court 
the number of times a belt must be le 















































fore it is worn out, the cost of once or twice 
The 


cases, caused by 


cementing is insignificant. wear of 
laced belts also is, in most 
the lace, and is at the lace holes, while the 
muscle of the man who does the lacing very 
Seldom 


any trouble at the cemented riveted joints. 


often enters the equation. is there 
The dynamo people don’t seem to use the 
lace joint, that is, those I have met, and, of 
course, belts have to be as near perfection 
as possible for their use. When you are 
once rigged out for cementing, the only ex 
Now 


the cement does not cost as much per belt as 


pense then is the cement and labor. 


lace, but the labor for each joint is about 
three times as much. But as a set-off, when 
it’s done right and the belt is properly pro- 
portioned for the work, why you can just 
Jet it alone and take some comfort out of the 
job. The 


large engine belts are always 


cemented, and if it isa good scheme there, 


why not all over the shop ?” 

Well, they cemented that belt and liked 
it, and by this time have almost half the 
belts in the shop cemented, for as a lace 
gives away, Jim (who has been trained by 
Mulligan) gets his kettle and irons ready. 





Would it not be a good plan at the Chicago 
Exposition to get together all the belt dress- 
ings, not necessarily to use there, but just 
as an object lesson—from a bar of soap and 
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patents and names of patentees from the | with the diamond for turning emery wheels ? 
weekly issue of the Official Gazette of the| How long should a diamond last? How 


patent office, and probably did not other 
wise have anything to do with one in ten of 
the applications for the patents thus “ re- 
ported.” 

That this transparent fraud can and does 
in many instances act as a deception on- the 
public is an acknowledged though lamenta- 
ble fact; and while it may work no great in- 
jury to the credulous reader, there are those 
in the community who might naturally ask 
the question, If a practitioner adopts such 

| deceptive methods to attract an unsuspect- 
| ing clientage, what degree of honor and fair 
treatment might an inventor or client receive 
after he has completely entrusted and con- 
fided himself, or. his valuable ideas, to the 
and guidance of this subtle 
BREVETE. 


|tender care 


| manipulator? 
| 


{We publish the above, thinking our cor- 
|respondent may have some knowledge of 
the matter that we do not have. It appears 
to us that the publication of the matter re- 
intended to defraud or de- 
ceive anybody, and we fail to see how it can 


ferred to is not 


do so.—Ep. | 





A Case of Close Work, 
Editor American Machinist : 
We have just had a most forcible illustra- 
tion of exceeding accuracy in machinists’ 


powdered rosin up to the latest imported | 


Swiss article. A fellow I know 


made a| 


mixture of pulverized rosin and linseed oil, | 


and actually found customers for it, but I 
have tor years tied my faith to castor oil for 
Mul 
ligan argues that neatsfvot oil is the proper 


belts, and only use that twice a year. 


caper, Claiming that, as leather and the oil 
are taken from the same animals, it is plain 
the oil is the proper article to use, and as 
castor vil is a vegetable oil it is not as good 
a lubricant for the belt. 
he prefers a mixture composed of equal 


The foreman says 


parts of each. 


authority make a test of 


Should some competent ~~ 


- 1501" 
eer” 


4 o-—--- 


| 


| 


much work should it do? What is the best 
known way of holding it? Should it be 
intrusted to Tom, Dick and Harry? What 
ure the most appropriate remarks to offer 
when the diamond is ‘‘lost” ? I don’t re- 
member to have seen much on the subject 
in the AMERICAN MACHINIST. 
FRANK RICHARDS. 


Saws for Metal Work. 


| Editor American Machinist : 


In a previous letter I referred to some 


| small saws for metal work, which I believed 





to be of American make. They are of soft 
strip steel, hardened along the toothed edge 
to a high temper, and I send one herewith, 
which, if you will bend, you will find to 
snap off short about 4 inch from the edge, 
the remainder bending like lead. They are 
exceedingly convenient, and will do an im- 
mense amount of work before being used 
up. Of course they will not re-sharpen, and 
are too cheap for it to be worth while to do 
so if they would. 

Can you tell me the makers of these saws? 
We use them for cutting steel of a tough, 
hard quality. 

[There are several makers of flexible back 
hack saws in this country, and, as there is 
no name on this one, we cannot say who 
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thorough 
What is used, and report the same to ¢ 


ae ee 











would ‘fill a long-felt 
Of course the belt maker is not sup- 


this paper, he 
want.” 
posed to care what one uses, yet I imagine 
he could give us pointers on the subject. 
CASEY. 
Boiler Supports, 

Editor American Machinist : 

Referring to Question 322in your issue of 
July 16, I am inclined to take sides with 
B. B. 


It seems to me you have distributed 


the load in proportion to the length rather | 


The boiler 
mentioned was 86 feet long, and 80 inches 
If it were parted in the mid 


than the strength of the boiler, 


in diameter. 


dle, we would place a support in the center | 


of each section—so far we all agree—but 
the conditions are not the same when the 
The 


tween the hangers, is then capable of with 


halves are united, central part, be 


standing a greater strain, while the strength 
of the ends is unaffected. If, as you recom 


mend, the hangers were placed 9 feet from 


each end, the overhanging or weaker part | 


would have to bear as much of the load as 
the stronger part between the supports. 

The rule for beams, bearing a load equally 
distributed throughout their length, as given 
by Nystrom, is: 

‘* Divide the length into 24 equal parts; 
place 14 in the middle, and 5 at each end.” 

I think this rule is applicable in this case, 
the 
from end to end, and sets perfectly level. 
Accordingly, 
74 feet from each cnd of boiler. 


NEIL M. VANCE. 


provided boiler is of equal diameter 


B. B. should placg his hangers 


Tricks to Catch Inventors, 
Editor American Machinist: 

One of the cheap and deceptive attempts 
to attain undeserved notoriety is the method 
employed by various parties in having the 
names and dates of late patents inserted un- 
der the caption of ‘* Latest patents reported 


from the office of —, solicitor,” ete., expect 
ing the public to conclude that the person re- 


porting was the actual solicitor who pro 


‘the grant of all such patents, when in 


‘ 


as simply copied the numbers of 








industry. 


| 
and 


| which are to be inserted in the holes. 


f a machine, with holes, 


CLOSE WORK. 


| The enclosed illustration shows two parts 
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work, which would not have been possible | makes it; such saws can be had of almost 
previous to the development of the watch | any dealer in small tools in this country.— 


ED. | 
Have recently been using, too, a small 3- 


two pins/|inch circular saw of special steel, to cut hard 


| steel rodsintolengths. Todo this, we simply 


Piece A was made by Paul Simon, a work- | run the saw in the lathe, and feed the steel rod 


| 
|man of the American 
| 


| the pins Cand J) by E. A. Mansfield, the two 


Watch Tool Com-| across the saw in the slide rest. 
pany, piece B by George W. Bowers, and | this small circular saw, we file it in the usual 


To sharpen 


way, but with a 





| : - Sta | ; ‘ 

| latter in the employ of the Franklin Type- | a gas jet playing on 

\* riter Company, of Boston. The instruc- | me it to make it soft 

| tions were to make the pins to dimensions, | a, enough to file. 

| the small part to be a tight fit in B, the large | ine This is all that is 

| part to be a free, sliding fit in A, with no| | | hi requisite, the steel 
play. The pins were to be of a specified | | | being — se)f-harden- 

| ~« 


diameter, with an allowance of 


for driving fit. Following the directions, 
and with no comparison of the work, the 
job was accomplished so that the superin- 
tendent, Mr. J. A. White, says, ‘‘ The job 
was perfect.” 

This means perfection in the distances apart 
of the centers of the holes; that the holes were 
perfectly parallel, and that the diameters 
of the holes and diameters of the pins were to 
the instructions given. The work done by 
Mr. Simon was not brought into contact with 
the work done by Messrs. Bowers and Mans- 
field until the final test. 

{tools were the Brown & Sharpe micrometer 


The measuring 


calipers, and they were never tested by com- 
| parison. 
We think this isas near perfection as is 
possible for human workmen to reach. 
AMERICAN WatcH Toot COMPANY, 
By A. WEBSTER. 
Something About Diamonds, 
Editor American Machinist: 
Will some of your correspondents kindly 
tell us 
probably 


what many of your readers would 


.00033 inch | 


ing, but not Mushet. 
These circular saws 
\ |! are of English 
make, and as good 
? in their way as the 
little hand saws 
above named. 


Fig. 1. I should like to 


pert mechanical 
readers as to 
correct 
arranging the divi- 
sion of the arc of a 
lever when pulling 
at a rod. 


| 


method of 


Tuk ARC OF A LEVER. 


bucket rod swings to and fro an amount 
equal to the versed sine of this arc, asin Fig. 1 

It is usual to so arrange the centers that 
when the full stroke of the pumpis mad 
the vertical center line shall fall evenly by 
tween the middle and extreme positions « 
the bucket rod head, or a = 2. 

When this is done, however, a much larger 
portion of the stroke will be performed wit! 
the rod head on the out than on the insid 
of the vertical center line. Moreover, suc! 
a pump is rarely worked at full stroke, an 
often the bucket rod head never even get 
onto one side of the vertical at all, but 
always leaning on the other or extreme sid: 
Would it not, therefore, be more correct pra 
tice to arrange centers so that the distan: 
a should be greater than 2, in order that, i 
ordinary working, the bucket rod should fi 
half its stroke only be on any one side of th 
vertical center line ? 

This same point of dividing the arc comes 
into so many other cases as to make th 
question worth consideration. Sometimes | 
have myself arranged that the middle hal! 
of the arc should lie on one side, and th 
two end quarters on the other side, and this 
seems better than making x = a, especial]; 
when, as with an are of considerable angu 


on one side; but the practice more usual i 
that of dividing the versed sine of the arc. 


I want to know what amount of ‘‘ Crown 
a pulley should have. 

I ask this, because I see such very various 
amounts of crowning, and have always un 
derstood that the very best is the least which 
will secure the good action of the belt 
Doubtless very much depends upon the 
quality of the belt, its even lay and uniform 
elasticity. I am also curious, because I be 
lieve crowning is usually calculated in some 
way from the width of the pulley, not from 
its diameter. Let us make a small calcula 
tion, and see the effect of proportioning 
crowning to breadth. A 10-foot pulley drives 
a 5-foot pulley. They are each 24 inches 
wide, and are crowned 4 inch each, or about 
2 per cent. of width. 

As regards the middle of the belt, then, a 
pulley of 120 inches is driving a 60-inch pul 
ley. The speed ratio is 1:2. The reduc 
tion by crowning at the edges is 1 inch on 
the diameter, so we have a diameter of 119 
inches driving 59. Here the speed ratio is 
12/047, 

The decimal .017 is not a big figure, but it 
means nearly one yer cent. bigger speed at 
the edges of the driven pulley than at the 
middle. 

Now, what happens. Does the belt slip 
forward on the driven pulley edge, or does 
it slip back at the center, or does it do a bit 
each way ? I don’t know that these ques 
tions require to be answered. The fact that 
slip must occur somewhere is too obvious t: 
be denied, and this brings forward the ques 
tion: Should not the crowning of all bel! 
pulleys be made a certain proportion of th: 
diameter, so that the driven velocities o! 
every portion of the driven pulley would b 
the same, @. ¢., its revolutions per minute 
Any departure from this must cause friction 
Has it ever been tried, or would the result 
be too little crown toa very small pulley 

Unwin, I know, simply recommends 
crowning at the rate of 4inch per foot o! 
width, and says nothing of the fault and 





ask a question of | 
some of your ex-}| 


the | 


friction thereby introduced, where the drive: 
and driven pulleys are of different sizes, an: 
their edge and middle diameters vary fro! 

the proper ratio. Even when the crownin;: 
is made a furiction of the diameter, not o! 
the width of face, the middle of the pulle: 
must be dragging round the belt much faste: 
than itis being dragged at its edges, and 
the middle of the belt must be doing ver} 


For example, much the larger share of duty. 
there is a class of | 


Probably the general friction due | 


pump made, in which the rod of the bucket | crowning is largely responsible for the absor| 


to which it is rigidly attached is directly 





| tion of power which distinguishes belt fro: 


connected to the short arm of the handle, | toothed gearing, when the same final work 


consequently when the pump is worked the| is being done. 


The question is, then, 


bucket oscillates in the barrel. Such pumps, | belts are nicely made, straight and eve! 


having leather-packed buckets, work well 


enough. The end of the lever, of course, 


like to know—their experience | moves in a short arc, and the head of the| 


| could not crowning be altogether dispens: 


| with, and much power saved ? 
For wide main driving belts, especially 





larity, this implies so little length of stroke . 











Juty 30, 1891] 





would seem preferable to divide the belt 
into several of smaller width and turn the 
driving pulley either perfectly flat or very 
slightly crown it into as many sections as 
be This, of course, looks very like an 
approach to rope driving, which is only 
another form of belt or band gearing. 

[ think it would be of wide interest 
amongst readers of the AMERICAN Ma- 
cuINIST, if some one would tell us some- 
ting about sheet steel (or iron) driving belts. 
Are these much used, or is their use extend 
ing, and do they prove durable and satis- 
factory as regards grip? 

[he experience of most of us with steel 
bands is probably confined to the band 
which, however, does not transmit 
work from one wheel to another, but merely 
to some intermediate point. 

W. 


ts. 


saw, 


H. Booru. 





me 

Steam Engine Fly Wheels. 
By PRoFressor JOSEPH TORREY. 

In these days fly wheels pure and simple 
are rarely seen except on rolling-mill en- 
gines, and very slow speed pumping en- 
The same wheel generally serves 
poth as fly wheel and driving pulley, and 
accordingly must be so designed as to con- 
tain the right amount of metal in its rim to 
produce nearly steady motion, and also be 
proportioned with reference to the strains 
that @ome upon it from the strain of the 
driving belt. In view of these facts, and 
also considering that it is not desirable to 
have the wheel heavier than is really neces- 
sary, perhaps the following elementary dis- 
cussion of the subject may find a few inter- 
ested followers. 

In this paper I shall confine myself en- 
tirely to the requirements of strength, and 
will consider, first, the strength of the rim, 
and, second, the strength of the arms. 

The rim of a fly wheel as it revolves gen- 
erates centrifugal force, which strains the 
rim just as steam pressure strains a boiler. 
This strain is resisted by the strength of the 
iron of which the rim is made, and hence, in 
order to secure safety, the wheel must not be 
run fast enough to overstrain the iron. That 
is all there is of it. The amount of metal in 
the rim has nothing to do with it as far as 
strength to resist bursting goes. The only 
factors are the diameter of the wheel, and 
the number of revolutions per minute. A 
wheel of any diameter has a certain speed 
up to which it can be safely run; beyond 
that speed it cannot be run without danger, 
no matter how massive the rim may be. 
This, then, is the first point to prove. 


gines. 


If W= weight of rim in pounds, 


r = radius of wheel in feet, 
n = No. revolutions per minute; 


then the formula .000341 W rn? gives the 
total centrifugal force of the wheel rim. 
The formula tells us that this centrifugal 
force varies directly as the weight and di- 
rectly as the radius of the wheel, and directly 
as the square of the number of revolutions. 
Now if we double the weight of the rim, the 
diameter of the wheel and the speed remain- 
ing the same, we double thereby the total 
centrifugal force it generates, but we can 
only double the weight by putting in twice 
as much metal, and this will also double the 
amount of metal in the cross-section of the 
rim which resists the strain, so that the strain 
per square inch of rim section is just the 
same as it was in the first place. 

To make this point clearer: Suppose a 
tly wheel seven feet radius or fourteen feet 
diameter, making 225 revolutions per min- 
ute, and having a rim whose cross-section is 
ove square inch. The total centrifugal strain 
in this wheel at that speed will be about 
16,605 pounds. This strain is exerted 
radially and, of course, results in a tensile or 
pulling strain in the rim of the wheel. To 
‘id the amount of this pulling strain it is 
Only necessary to divide the total centrifugal 
by 3.1416,* and the result gives 
amount of strain that must be resisted in 
/ two opposite cross-sections of the wheel. 


ree 


“See * The Bursting Strains in Revolving Wheels,” 


} 


y Charles T. Porter, AM. Macuinist, Feb. 23, 1884. 





In this case the strain in any two opposite 
sections combined as a and ¢, Fig. 1, will be 


16,605 _ 5,285 pounds. 


3.1416 
area of any two opposite sections in the 
wheel we are considering will be two square 
inehes, and hence the strain per square inch 


P 5,285 
will be a 
~ 


Now the combined 


= 2,642. + pounds. 


Now, suppose we take another wheel of 
exactly the same dimensions, and bind the 
two tight together at the rims so that they 








ae ena’ 
Fig. 3. 


revolve as one wheel. We have now doubled 
the weight of our wheel, and consequently 
doubled the total centrifugal strain, so that 
we have now asthe pulling strain in two 
33,210 
3.1416 
square inch. Now the cross-section of our 
double wheel is two inches, so the combined 
area of any two opposite cross-sections will 
be four inches, and the strain per square 


opposite sections = 10,570 pounds per 





that, as long as the speed is constant, 
no difference what the weight of the rim is, 
the strain per square inch of rim section 
will be the same. 
the speed of our first wheel to say 250 revo- 
lutions per minute, we notably increase the 
total centrifugal force. If we run it up to 
400 revolutions we shall get to a point where 
the iron is strained considerably more than 
is best, and when this point is once reached 
no amount of metal in the rim will help mat- 
ters. Every pound adds just as much to 
the total strain as it does to the section of the 





wheel, It follows, then, that the only ques- 





| When governor belts are used there is al- 


| small or moderate sized wheels are more apt 
to be sound 





it makes | 


If, however, we increase 
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tion is whether a wheel of a certain diameter 


can be safely run at a certain speed. | 

We never can figure ourselves out of any | 
mechanical quandary. We always find that | 
some judgment must be used, and here is | 
where it comes in—as to what ¢s a safe speed | 
for a given sized wheel. I assume that most | 
of those who will read this can see for them 
selves the points involved, so I will only 
over the ground briefly. 

First. It depends on the size of the wheel; | 


vO 


= 


| 
| 


and free from internal strains 
‘aused by unequal cooling, and can usually 
be assigned a higher safe speed than large 
ones. 

Second. It depends on the type of engine. 


ways chance of some accident, which may 
allow a considerable rise above the normal 
speed. In such cases there should always be 
a liberal reserve allowed above the ordinarily 
required strength in the wheel rim, Some 
authorities state that the speed of a pulley 
rim should not be above 100 feet per second, 
and I believe this to be a perfectly safe aver 
age rule to follow, although it is sometimes 
exceeded in good practice. For instance, I 
have seen several 30° fly wheels making 90 
revolutions per minute. This would 
equivalent toa rim velocity of 141.+ feet 
per second. Others place the limit at that 
speed where the strain in the rim is about 
2,500 pounds per square inch. The accom- 
panying table has been calculated on this 
basis, and shows on the average the safe 
speeds for wheels of different diameters and 
rates of revolution. The figures given in 
the table represent the total centrifugal force 
per square inch of cross section in the rim; 
that is, they give the amount of centrifugal 
force generated at different speeds by wheels 


be 


of different diameters having in each case a 
rim section of one square inch. Dividing 
these figures by 3.1416 will give the pulling 
or tensile strain per square inch of rim sec 
tion ina wheel of given diameter, and this 
strain should not exceed about 2,500 pounds. 
The same result can be arrived at by divid 
ing the total centrifugal force in pounds by 
the circumference of the wheel in feet, and 
multiplying by the diameter of the wheel in 
feet. This may be expressed by a formula 


as follows: gc. FD 
0 
where S = tensile strain in rim in pounds 


|rim end of the arm. 


!number of arms, 





_~ 
é 


as indicated, the strain on any arm, as J, is 
just the same as it would be if the arm were 
a beam fixed at one end—the hub end 
loaded at the other with a weight 
to tl 
Now it is an easy matter to calculate the 


and 
W equal 
1e strain caused by the pull of the belt. 


| dimensions of an arm to support any given 


load under such circumstances. 

First the load 
To find this, multiply 
the width of the belt in inches by the great- 
est strain that is liable to come on the belt in 
pounds per inch of width. This 
strain’ may be taken as fifty-six pounds per 
inch of width for single belts, and 112 for 
double ones, 


we need to know on the 


‘ greatest 


This product gives the load 
which comes on a// the arms together. To find 
how much comes on one arm, divide by the 
the 


acting at 


and the result will be 
be 


the rim end of each arin, 


load which can considered as 
This may now be 


expressed in a formula, thus: 


w=? 


Vt 
W 
strain on belt (taken as fifty-six pounds per 
inch width for single, and 112 for double 
belts); ¢ width of belt 
number of arms. 


where load acting on one arm; S = 


in inches; 7 = 
Now knowing the length of the arm, and 
the load W = as above, we are ready for a 
forrhula by which we can find the required 
dimensions of the arm, 
Taking the transverse or crosswise strength 


of cast-iron 


tin the casting as 2,000 pounds 
per square inch, allowing a ‘factor of 
safety” of eight, and dividing by 4%, so as 


to make our formula true for an elliptical or 
oval sectioned arm, the ordinary formula for 
a beam fixed at one end, and loaded at the 
other, becomes: 


} 32 Wil 
) 
6d? & 2,000 
which easily reduces to the form 
p= Wi 
37.5 d? 
where 
h breadth of arm at hub, 
d depth of arm at hub, 
l = length of arm in feet, 
W = load at rim end of arm. 


The depth means the greatest dimension, 
the breadth the least; that is, if Fig. 3 
- the breadth and d 
the depth. In using the formula, first assume 


bea 
section of the rim, } 


some depth for the arm, and calculate the 





The next point [ will consider is the ques- 
tion of strength in the arms of the pulley. 
In case of a driving pulley it is not a difli- 
cult matter to provide the requisite strength, 
and if the arms of fly wheels are made about 
the same dimensions, allowing perhaps a 
little extra metal, they will usually be strong 
enough. We will consider this point later. 
In driving pulleys, the resistance of the load 
driven shows itself as tension or strain on 
the belt which tends to strip off all the arms 
at the hub. In order to make this clearer, 
we may consider the driving pulley shown 
in Fig. 2. The direction of revolution being 


: , 57 5 yer square inch; C= circ ference in feet: | required breadth to go with it. "it gives 
—— 10,570 2,642 pounds, as be- per square inch; ¢ circumference in feet; required bread oO a i If it gives 
4 # = total centrifugal force, and D di-} too round an arm, assume the breadth a 
fore. It is evident, without going further, | ameter of wheel in fect. little greater, and repeat the calculation, A 
second trial will almost always givea 
j OF SAFE SPEEDS FOR ENGINE FLY WHEELS. : ° en 
TABLE OF AFE SPEEDS FOR ENGINE FLY WHEELS good section. I believe the ‘‘ factor 
of safety,” which is supposed in this 
oe REVOLUTIONS PER MINUTE ‘ j : : 
Bo sii ee ea eee case to provide for what we don’t 
| een i —_ —— ice | ° e 
~~ = " know (as it is in most cases, indeed, 
=£) 100 125 150 | 175 | 200 | 225 | 250 | 275 | 300 | 325 | 350 | 375 | 400 . \ . 
Be : is large enough. It is supposed to 
1 66.838 104.42 150.33 204 62 267.34 338.29) 417.67 505.3 601 44 705.82 816.8 939 79 1069.28 provide extra strength to meet  in- 
2 267.384 417.68 601.32 818.48 1069.36 1353.16 1670.68 2021 2 2405.76 2823.28 3264.4 3759.16 4277.12 ternal strains in the arms caused by 
8 601.52 939.98 1852.97 1841.58 2406.06 3044.61 3759.03 4547.7 5412.96 6352.38 7367.4 8458.11 9623 52 unequal cooling, and also to provide 
against possible defect: > flaws in 
4 109 37. 1670.72 2405.28 3273.92 4277.44 5412.64 6682.72 8084.8 9623.04 11293. 12 13057 6 15036.64 17108.48 eee eee S or Baws 3 
the iron, If any one prefers a factor 
tod oR CD va D re 2G r ed Pm 19820 © nner mean fm d * 
6 1670.90 2610.72 3758.3 | 5115.6 6683.5 8457.4 10441.75 12632.5 150360 17645 5 of 10, the formula will then become : 
6 2406.09 3759.12 5411.83 7366 32 9624.24 12178.44 15036.12 181908 Wl 
eee nc acm b “ =° 
7 3274 96 5114.88 7363 2 10026 57 13099.83 16605.3 30 d* 
erearennree a hl . . i By i 
8 4277.5 6682.88 9621.12 13095 6s 17109.79 Ihe size of the arms at the hub 
ener having been calculated, they can be 
9 | 5418.71 8458.02 12176.73 16574. 22 d ‘ ie 
peshned somewhat reduced at the rim end. 
10 6683.6 10442.82 15036.2 The actual amount cannot be calcula- 
| AE soc 
11 | 8087.15 12635.88 ted, as there are too many unknown 
12 9624.36 15036.2 quantities. However, the depth and 
breadth can be reduced about one- 
18 11295.28 . , - 
third at the rim without danger, and 
14 12899.84 this will give a well-shaped arm. 
15 15088.1 Pulleys are often castin halves, and 


When this is done 
the greatest care should be taken to provide 


bolted together. 
suflicient metal in the bolts. This is apt to 
be the very weakest point in such pulleys. 
The combined area of the bolts at each joint 


8 


should be about %; the cross-section of the 


00 
pulley at that point. 

In this paper most of the calculations have 
related to driving pulleys. In a future paper 
I will take up the subject of the fly wheel 
considered as an equalizer of motion, and 
give formuke for proportioning them on this 
basis. 


ie 


Oxalic acid will remove rust stains. 
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Good Work. 


The communication which we publish 
|elsewhere in this issue, from Mr. Ambrose 
| Webster, certainly deserves more than a 
passing notice. 

To him who is familiar with the inherent 
difficulties of such a job of work as is there 
described, and who can appreciate the 
grade of workmanship required to do it, 
the story told by the drawing, and the 
simple description of it, is an eloquent one. 
To produce such a piece of work in one 
shop so that it shall correspond to the con- 
ception of first-class work prevalent at the 
shop of the American Watch Tool Co., 
would be, to say the least, very creditable ; 
but where made as described—one piece in 
one shop, and another in a different shop, 
without opportunities for comparisons, 
either of the work or of the tools by which 
it was done, is remarkable, and not many 
years ago would have been impossible. No 
theory of compensating errors will account 
for such a piece of work. Where the limits 
of variation are as small as indicated by the 
figures on the drawing, nothing but the 
most accurate work conceivable will account 
for it. 

In a vast majority of the shops of the 
country, such a piece of work would, of 
course, be impossible now, but this is no 
reason why any mechanic working in these 
shops should be specially discouraged, so 
long as he is capable of, and does do his 
work as well as there is any occasion for 
doing it. The skillful workman knows 
just what degree of refinement is required 
by the work he has to do, and is capable of 
securing it. A man who should put such 
work Mr. Webster describes on a hand 
car, a threshing machine or a locomotive, 
would show lack of judgment, and would 
lay himself open to the charge of being an 
unskilled workman; but where a man has a 
taste for such work, he should, if opportu- 
nity offers, fit himself for its execution when 
it is required. It is here shown that such 
retinements are possible, and that there are 
cases where nothing less will satisfy the 
conditions. 


as 


6 BE 
Firemen in the Navy. 





The matter of securing competent engi- 
neers and firemen for the modern cruisers of 
our own and the English navies continues 
to trouble the authorities, and it is evident 
that, until some plan can be devised for 
attracting competent men, the high-class, 
expensive machinery of our naval 
vessels cannot really be made use of, and 


hew 


probably could not be, in case of sudden de- 
mand for it. 

Firing on a modern high powered steamer 
is a good deal of a science, and requires men 
of great physical strength, natural aptitude, 
and considerable experience. It isno trouble 
for such men to get places in the merchant 
marine, where the inducements held out 
| them 


to 
can be, and are, made suflicient to 
the the navy, 
wages cannot be so easily advanced to meet 


| secure best men, while in 
competition for good men; besides which, 
further fact that a man who 
enters the navy as a fireman has to put up 


with various unpleasant things not encount- 


there is the 





ered in the merchant service. 

| Among these are a considerable loss of 
|liberty while off watch, and the insolent 
| treatment of young officers, who have yet to 
| learn that men who perform manual labor, 
| and graduated from 


been 
‘ en : : 
| Annapolis, are yet entitled to some consid- 


who have not 
eration and respect. 
| Nothing perhaps shows the difference be- 
| tween the merchant service and the navies 
lin this respect, more than the fact that the 
| merchant vessels now find little difficulty in 
getting a suflicient number of good men, 
while the British Admiralty have been 
forced to call on the marines to do firemen’s 
duty, while in our own navy the officers 
| are considerably troubled over the problem. 
| It is cause for congratulation, however, 
| that present conditions are such that men 


|do not have to submit to navy pay and | 


treatment, but can do better elsewhere. 





The time may come when it will dawn 
upon Congress and the naval authorities 
that there isa meaning attached to the de- 
velopment of modern fighting machines 
that they have not yet fully grasped, and 
that the importance of the machinery, and 
of the men who handle it, must be more 
fully recognized. 

—_—— +e —_—__—- 

The noise made by a safety valve when 
blowing off is not pleasing to most people, 
but by those who are accustomed to safety 
valves this noise may be regarded in two 
ways. First, it may be endured philosophi- 
cally, because the hearer may know by it 
that the valve is capable of performing its 
proper function, and that there is, there- 
fore, a reasonable assurance that no explo- 
sion will result from excessive pressure of 
steam or other gas. But on the other hand, 
the experienced man does not like to hear 
too much noise of this kind, because he 
knows that it means wasted fuel. We com- 
mend the foregoing to the attention of 
our contemporary, The Safety Valve, which, 
because we object to its appropriating 
articles and illustrations from our columns 
without credit, has allowed itself to indulge 
in several naughty expressions concerning 
us—expressions which, while they can do 
us no harm, are, to say the least of it, some- 
what ungracious, and, moreover, notably 
lacking in that accuracy which should 
characterize the statements of a journal of 
its pretensions. But, of course, if this 
noise is necessary to prevent a disastrous 
explosion, none will more readily endure it 
than ourselves, but it must be somewhat 
wasteful of fuel, and to keep the pressure 
just below the blowing-off point would be 
better practice. However, if we continue 
to hear noise of that kind, we shall endure 
it with what equanimity we may, knowing 
that either the pressure has again inadvert- 
ently been allowed to rise too high, or that 
there is a surplus of fuel which must be 
gotten rid in that manner. 

———-— ope 


A recent accident to a naphtha launch, by 
which three men were drowned in the outer 
bay of New York harbor, brings promi- 
nently forward the fact that these launches 
are not subject to any of the inspection 
laws which apply to steam vessels, but may 
be driven through crowded harbors without 
a single person aboard knowing anything of 
navigation, or, in fact, aught else than 
enough to open the valve to start the engine. 
The makers of these launches make a special 
point of the fact that they may be sailed 
anywhere without license. 

We are inclined to think this is not as it 
should be. It is no doubt true that less 
skill and knowledge of machinery are re- 
quired in the management of a naphtha 
launch than in the case of those driven by 
steam engines ; but still it seems to us that 
some skill and knowledge ought to be pos- 
sessed by the one in charge of any launch, 
no matter how it may be driven, and, if this 
is so, then there ought to be some authority 
to examine and grant licenses to those giv- 
ing evidence of such knowledge and _ skill. 
A man who applies for a license as engineer 
of asmall steam launch does not have to 
pass the same examination as he who is to 
take charge of the engines of a large trans- 
Atlantic steamer. The character of the ex- 
amination bears some relation to the charac- 
ter of the service, and an examination can 
easily be devised, which will show whether 
or not an applicant is fit to manage a 





naphtha launch. No matter what degree of 
skill or knowledge may be required for this 
some evidence of its possession should be 
given before lives are risked in this way. 
——_-qpe—__—— 


The miners down in Tennessee have, in | 
certain respects, taken the law in their own | 
hands, which is always a bad thing to do. | 
The occasion for this was the running of | 
mines by convict labor. State troops were | 
sent to help the contractors, and uphold the | 
law of the State. The miners met the State 
troops, and the latter capitulated and con- 
sented to be sent home. All of this shows, 
not that the soldiers were cowards, but that 


they believed the free miners were right in | 





objecting to convict competition. The State 
of Tennessee has a reputation not entirely 
savory in respect to disposing of the services 
of the labor of its convicts, and in find; 
convicts to supply the demand. But 
would be better for all concerned if t} 
whole question was settled at the ballot bos 
The miners appear to have the sympathy 
the people, and having this they can g; 
their votes to repeal a law that is beyon 
much doubt obnoxious. 
a 

Seldom do expert witnesses receive such 
severe rebuke as was given some of thos 
who testified in the recently concluded sui: 
which Edison won against other electric co: 
panies for infringement of his patents upon i 
vandescent electric lamps. The suit involv: 
a matter of something like $15,000,000, ax 
of course there was the liveliest demand { 
experts to give testimony. In his decisio: 
Judge Wallace says that Edison, by acco: 
plishing certain things, which he mention: 
‘*made a lamp which was practically oper 
tive and successful, and but for which t] 
subdivison of the electric light by incand: 
cence would still be nothing but the tigi 
fatuus it was proclaimed to be in 1879 b, 
some of the learned experts who are no\ 
witnesses to belittle his achievement 
show that it did not rise to the dignity of a: 
invention.” 





an 


——_ go —_—_—_ 

The bursting of a six-inch gun on boar: 
H. M. §S. ‘‘Cordelia” brings up again th 
dangers of modern armament, not particu 
larly in the instance of actual engagement 
but in the practice that is essential to th: 
making of such guns effective in action. In 
the case referred to, the bursting of the gun 
resulted in the killing of six persons, and th: 
wounding of seven others. Accounts like 
this open one’s eyes to the fact that modern 
guns are not, so far as safety to those using 
them goes, any better than the old cast-iron 
gun. With the greater strength of modern 
construction goes the enormously increased 
powder charge, and the modern steel gun 
will let go after fewer rounds than the old 
vast-iron gun would with its moderate 
charge. But then in war safety is a thing 
not to be considered, and so the modern gun 
is, perhaps, the best. 

—————— 

A short time ago the Central Railroad of 
New Jersey had occasion to remove a brick 
building that had served as a roundhouse 
for many years, and its solidity, with certain 
other peculiarities of construction, attract 
ing attention, the history of the building 
was looked up, and it was found that when 
the road was originally built, in 1842, the 
money ran out as it reached Somerville, and, 
as this building was needed, the vice-presi 
dent, John Kean, superintendent, John 0. 
Stearns, and engineer, James A. Moore, put 
up the building themselves, performing al! 
the labor upon it, including the mixing and 
varrying of the mortar and bricks, which 
constituted the walls. Railroad officials are 
not doing such work as that in these days 
to any alarming extent. When the mone) 
runs out there is a raid on Wall street, an 
if this is unsuccessful the road stops. 


Mi (pSTLONS ano) 
Jue ANSWERS. 








Questions of general interest relating to subjects div 
cussed in our columns will receive attention in th 
department. The writer’s name and address shou 
always accompany the question. Neither correct initia 


| nor location will be published when there is a request ( 


that effect. If questions are enclosed with a busines 
communication, they should be written on a separal 
sheet, 


(335) F. G. H., Beloit, Wis., writes: | 


| calculating the force exerted upon a spri 


in a shaft governor, at what point of all th 
parts rigidly connected which swing abou' 
the pivot can their weight be assumed to ! 
concentrated? It seems to me that th 
point has not been mentioned in the recent 
discussions of the shaft governor in th 
AMERICAN Macuinist. I think it is not th 
center of gravity, but the center gyratio 
that should be taken. A.—You are corre 
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(336) F. L., San Francisco, Cal., writes: 
Please answer the following in your paper. 
In compressed air machinery, as in air- 
prakes, does the gauge show an absolute 
pressure in pounds, or a pressure above that 
of the atmosphere? A.—It shows a press- 
the above that of the atmosphere. For the 
absolute pressure, 14.7 pounds must be 
idded to that indicated by the gauge. 


(337) J. W., Chicago, Ill., writes: I want 
to get a mac hine, or to find out the process 
of ‘reducing hard brass to a powder for 
vilding wall paper and other purposes. I 
have made inquiries in every place I know 
of, but I cannot get the information. Being 
a reader of your paper I concluded that the 
best way was to write to you, and get the 
information through your columns. A.— 
We do not know what kind of machines are 
used for the purpose. We shall be pleased 
to hear from our readers on this subject. 


‘ae Joni - 








(338) A. L. G., Dexter, Me., asks: How 
is the shape and different parts of a worm 
gear found—the number of teeth in gear, 
and the diameter and pitch of worm being 
given? A.—See Odontics, or Theory and 
Practice of the Teeth of Gears, by Geo. B. 
Grant, recently completed in the AMERICAN 
MACHINIST. The height A and the angle 
B being given, how is the distance ( found ? 
A,—Find the cotangent of the angle B; this 
is easily done by referring to a table of 
natural tangents, etc. Multiply this cotan- 
gent by the height A, the product will be 
the distance C. To illustrate: The angle 
B contains 40 degrees, the height Ais 5 
inches ; find the distance C. The cotangent 
of the given angle is 1.191, and 1.191 x5 = 
5.955 inches, which is the distance C. 


(339) J.J. F.S., Brooklyn, N. Y., writes: 
I desire to become a mechanical engineer. I 
am eighteen years of age, and have entered 
a five years’ course in Cooper Union, of which 
I have completed two years, and have 
studied algebra, geometry, natural philoso- 
phy and chemistry. During the remainder 
of the course I shall take up trigonometry, 
mechanics, analytical and descriptive geom- 
etry, calculus and mechanical drawing. I 
have also worked about two and a half 
years at pattern making. What would you 
advise me te do to become a mechanical en- 
gineer ? A.—Finish your course in the 
Cooper Union. After that, seek a position 
in a drawing-room, or, as an assistant to a 
competent mechanical engineer. In fact, 
after you have completed your course in 
Cooper Union the course to pursue will sug- 
vest itself, if you have the talent for be- 
coming an engineer. 


(340) W. C. MacA., St. Paul, Minn., 
writes: Please give rule for finding the 
length of the arc A Bin the accompanying 
tigure, the chord A Band the radius being 
given. A.—Draw straight lines from the 
center C to the extremities A and B of the 
chord, and find the number of degrees in 
the angle A CB. The number of degrees 
ire found as follows: Divide one-half of the 
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chord (5 feet) by the radius (100 feet); the quo- | 
ient will be the sine of one-half of the angle 

| CB. Thus 45 = 0.05, which is the sine 

!theangle A ( D. Look for this sine in 
ny table of natural sines; in a line with 

you will find the number of degrees in 





ls angle, name ly, 2 degrees and 52 minutes | 


very “hearly) ; consec quently, the angle 
i B contains 2° 52° « 2 = 5° 44’. The 


re ne ‘rence of the whole circle is 200 x | follows: 


1416 = 628,32 feet: 


it contains 360 degrees. | tuting for the symbols their 


The length of the arc A B can now be found | CD: 


by the following rule of proportion: 
360° : 5° 44’ : : 628.32: A B. 
Reducing the degrees to minutes we have 
344 X 628.32 _ 10.06 feet 
21,600 
for the length of the arc A B. 
E. S., Buffalo, N. 


(341) G. Y., writes: 


Please inform me through your columns 
of knives for a sticker, 


how to lay out a set 
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shaper, or any wood-working molding ma- 
chine. We have had an argument, and 
would like you to settle it. A.—We assume 
that you refer to the knives in vertical 


rotary cutters. Let Fig. 1 represent the 
vertical section of the molding to be cut. 
On the contour of the molding lay off any 


number of points, as 2, 3 and 4—the more 
the better. Through these points, and 


through the points 1, 5, 7, draw horizontal 
lines 1 le, 2 2c, 3 3e, etc.; also through the 
points 2, 3, 4, etc., draw vertical lines, cut- 
ting the upper horizontal line le 6 in the 
points 2',3', 4, etc. Let, in Fig. 3, be the 
center about which the cutter rotates; draw 
a vertical line c a through it. On this line 
lay off a point a. The distance between c 
and @ must be equal to that between the 
center of the cutter and the extreme point 
of the knife; through a draw a / to repre- 
sent the cutting surface of the knife; the 
angle between ac and a f must be equal to 
the angle which the cutting surface makes 
with a line drawn through the center of the 
cutter and extreme point of the knife. On 
the line a ¢ lay off from a the points 2’, 3”, 
4", etc. The distances from these points to 
the point a must be equal to the distances 
from the corresponding points 2’, 3’, 4’, etc., 
to lin Fig. 1. Frome as a center describe 
ares through the points 2”, 3”, 4’, etc., cut- 
ting af in the points 27, 3f, 47, etc. From 
@ as a center describe arcs through the 
points 27, 3f, 4f, ete., cutting the horizontal 
line db, drawn through @ in the points 2a, 
3a, 4a, etc.; and through these last points 
draw vertical lines, cutting the horizontal 
lines in Fig. 2 in the points 2e¢, 8¢, 4e., etc., 
as shown. Draw a curve through the 
points le, 2¢e, 8e, 4e and 5e, also draw a 
horizontal line through the points 5e and 7e, 
and a vertical line through the points 6e and 
e, thereby completing the cutting edge, as 
shown. 


(342) J. E. F., New York, writes: Please 
inform me of a short way of solving the fol- 
lowing problem correctly without a drawing: 
In a right-angled triangle, A B C, the length 





of the sides A Band A C are known; what 
B 
A D~ sal 4 


is the length of the perpendicular line B D? 
A.—Let A B be 30 inches, B C 40 inches. 
First find the length of the hypothenuse, 
which is equal to the square root of the sum 
of the squares of the sides A Band BC; 
hence A C= 4/ (80 x 30) + (40 « 40) = 50 
inches. The line B D is, of course, perpen- 
dicular to A C, and divides the hy pothe nuse 
into two segments. In geometry we find 
that either side about the right angle is a 
mean proportional between the whole hy- 

pothenuse and the adjacent segment. This 
condition may 

OD: 


BC::BC: AC; substi- 


values we have 





40: :40 : 50, from which we get CD = 
= = 32inches. Now, knowing the length 
9) 


of C D and CB, we can easily find BD, 
which is simply a side of the right-angled 
triangle B DC. To find the length of the 
side B D, subtract the square of CO D from 
the square C B,and find the square root of 
the remainder. Thus, 4/(40 x 40) + (82 x 32) 
= 24 inches, which is the length of BD. 
This length may also be found in another 


way. In geometry itis proved that BD is 
a mean proportional between the seg- 


ments A Dand D C; hence the square 
root of the product of A D into D C will 
be the length of B D. We have found 
that D Cis 32 inches long, consequently 
A D must be equal to 50 — 32 = 18 inches. 
And 4/02 X 18 24 inches as before. 
The foregoing propositions are, perhaps, 
the most fruitful, in direct practical re- 
sults, of any in geometry. It will there- 
fore be advantageous to refer to these in 
any elementary geometry, and thoroughly 
study their demonstrations. 


(343) J. C. M., Gardiner, Oregon, writes: 
Will you kindly help me in the following: 
What is the best proportion of paddle-wheels 
on stern-wheel boats for river service in its 
relation to diameter and area of floats to size 
of engine and area of midship section? Please 


give mearule which is applicable to gen- 
eral practice, giving first-class results. .A.— 


The diameter of the wheel will depend on 
the design of the boat, engine, and speed, 
and no regular rule for determining it can be 
given, but good judgment, guided by ex- 
perience, must be exercised. For finding 
the area of the float the following rule may 
> 

AD sO x Oo 

D 
in which J. H. P. is the indicated horse 
power; D the effective diameter of the 
wheel, which is usually taken from the cen- 
ters of opposite floats; and C is a multiplier 
varying from 0.25 in tugs to 0.175 in fast- 
running light steamers, provided two stern 
wheels are used; if only one wheel is used 
the multiplier C varies from 0.5 to 0.35. 
The length of the float is found by multi- 
plying the area by 4, and extracting the 
square root of the. product; or, length 
Vf area X 4. The breadth of the float is 
usually 4 of its length, and its thickness 4 
its breadth. The number of floats varies 
directly with the diameter, and there should 
be one float for every foot of diameter, To 
illustrate, find the dimensions of the float 
fora wheel 11 feet effective diameter; the 
indicated horse-power of the engine is 300. 

300 


be used. Area of one float = 


Area of float = < 0.25 = 6.81 square 

feet. Length of float = 4/6.81x* 4 = 
5) 

5.2 feet. Breadth of float = 7 = Le 

feet. Thickness of float = = 0.16 foot, 

or 2 inches. Number of floats = 11. 2. 

Will you kindly recommend a first-class 


book of recent publication treating on the 
present practice of American marine engi- 
neering, in which the above question is thor- 
oughly handled, and which would be of 
assistance to me in designing steam machin- 
ery for river and sea service; also a work on 
practical application of hydraulic power to 
lifts, elevators, etc. Iam residing in a very 
isolated place, with no chance at present of 
obtaining books through personal selection, 
and have found by sad experience that the 
selection of books of this character by mail, 
relying on the title furnishing a res sonable 
index to contents, is decidedly unsatisfac 
tory. A.—A Manual of Marine Engineering, 
by A. E. Seaton, we believe to be an excel- 


lent book treating on this subject. Although 
it relates to English practice, we see no 


reason why it cannot be used for American 
practice. Hydraulic Power and Hydraulic 
Machinery, by H. Robinson, we believe to 
be another good book. 


Busmess Sree 
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‘remnant Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Saturday morning Sor the enouing week! 8 teoue. 





George B. Grant—Gear Wheels. 
Link-Belting and Sprocket Wheels. 

Send for Catalogue of Link-Belting. 

Over 50,000,000 feet of Link-Belt in use. 

Link-Belt Engineering Co., Philadelphia and N. Y. 
Shafting Straighteners. J. H. Wells, Tampa, Fla. 


See p. 20. 


N. Y. City Bolt & Nut Co., Limited. 
**Bradley’s Power Hammers, the best in the 
world.’’ 20 sizes. Bradley & Co., Syracuse, N. Y. 


The Improved Justice Hammer. 
& Co., Moline, Ill., manufacturers. 

’attern and Brand Letters. A variety of sizes 
and styles. Heber Wells, 8 Spruce St., New York. 


Williams, White 





be expressed in symbols as | 


Davis Key-Seating Machines nent in stock by 
Manning, Maxwell & Moore, 111 Liberty St., N. Y. 

Ice and Refrigerating Machines, 170 sold, and all 
successful. David Boyle, 521 Monroe St., Chicago, II. 











Selden Packing for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt St., N.Y. 

Valve Seat Rotary Planing Machine. Pedrick & 
Ayer, Philadelphia, Pa. 

Cylinder Boring and Facing Machines. 
& Ayer, Philadelphia, Pa. 

Light Special Machinery and Tools to order. 
Meriden Machine Tool Co., Meriden, Conn. 

$13.00 I. Dea L. Drawing Stands. The original. 
Send for postal: W. 8S. Rogers, Troy, N. Y. 

To get the best work out of a Star Hack Saw, 
bear down heavily, and draw it very slowly. 

S. A. Smith, 23 So. Canal St., Chicago, Ill., agent 
for Appleton Mfg. Co.’s Emery Grinding Machinery. 

Roper’s Handy Book, $3.50. Theo. Audel & Co., 
91 Liberty street, N. Y. Catalogue. 

Engines and mach’y, all kinds, new and second- 
hand. Audubon Machine W’ks, New Haven, Conn. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, etc. 

For the latest improved Eccentric Hook, Con- 
necting Rods and Stub Ends, address T. C. Dill Ma- 
chine Company, Philadelphia, Pa. 

S. W. Card & Co., Mansfield, Mass. 
thing in the line of Taps and Dies. 8. 
S. Canal St., Chicago, Western Agent. 

For the Latest Improved Diamond Prospecting 
Drill, address the M. C, Bullock Mfg. Co., 188 Jack- 
son St., Chicago, Ill. 

*‘fwenty Years With the Indicator,” 


Pedrick 


The 


. make every- 
S. A. Smith, 23 


by Thomas 


Pray, Jr. 10,100 sold. Price, $2.50. Order of book- 
seller; take no other. , 
Hyd. press, hyd. jacks, steam tables, accumula- 


tors, cutting and stamping dies for sheet metal, foot 
press, etc. S. Hartley, 245 N.J.R.R.Ave., Newark, N.J 

self-adjusting Hand-Screw for Pattern and Cabi- 
net Makers, Wood Workers, etc. Sample by mail 
for 50 cents. Wm. H. Denney, Lancaster, Pa. 

N. Y. City ag & Nut Co., Limited, 83 and 35 Des- 
brosses St., City, manufacturers of Machine 
Bolts of eve ha dese ription. Write for estimates. 

Upright Drills and Iron Planers, for immediate 
delivery; prices reasonable. J. E. Snyder, Worces- 
ter, Mass. 


Send for our special catalogue containing Ma- 


chinists’ and Engmeers’ Books. Mailed free. Nor- 
man W. Henley & Co., 150 Nassau St., N. Y. 
25'’ f ‘Only Drill Press built on 
32” | *Ko-rekt’ principles, 
37” | even if they come from Jersey.” 
dd Gould & Eberhardt, New Ark, N. J 
DuBois & DuBois, Patent Attys., 715 11th St.. Wash- 


ington, D. C., procure first- -class patents. Send stamp 
for illustrate: pamphlet, ** March of Invention,” con- 
taining valuable information, and list of references 
Every draftsman needs one. The Engineer's Sketch 
Book of mechanical movements, appliances, devices, 
contrivances,ete.,by T.W. Barber. 1,936 illustrations 
8vo., cloth, $3. ( ‘atalogue of books on mech. subjects 
free. E & F.N. Spon, 12 Cortlandt St., New York 
De Lamater Screw Propeiler Wheel. made only by 
The Samuel L. Moore & Sons Co , Elizabethport, N. 
J., who have purchased from C. H. De Lamater & 
Co. New York, all their patterns, books of record, 
gauges, etc. Location and equipment well adapted 
for Ileavy Steamship Repairs. 


Club Rates. —If no one is getting up a club for the 
AMERICAN MACHINIST in your town or establish- 
ment, send for Circular of New Club Rates, and try 
it yourself. Address AMERICAN MACHINIST, 96 Ful- 
ton St., New York. 


‘Binders’ for the AMERICAN MACHINIST. Two 
styles—the **Common Sense,” as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 

‘New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. American Ma- 
chinist Publishing Co., 96 Fulton St., New York. 


‘Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu- 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2, 
postpaid. Published by John Wiley & Sons, 53 East 
Tenth Street, New York. 














The city (Dallas, Tex.,) will erect an electric light 
plant. 
Denison, Tex., has raised the $20,000 for the iron 


rolling-mills. 
The erection of 
of at Leroy, Fla. 
J. B. Williams will probably start a machine shop 
at Tallapoosa, Ga. 
J. H. 
chine 


an electric light plant is taiked 


Gillis erecting new iron foundry and ma 
shop at Ivanhoe, Va. 

Work has been begun on the buiiding of the cot- 
ton-mill at Huntington, Ark. 

The Ohio Wheel and Foundry Company has been 
incorporated at Toledo, Ohio. 

The plant of the Donaldson Iron Company 
Emaus, Pa., 


, at 
is to be increased. 
The Long Island Cotton-mills, 
will add new machinery at once. 
The Russellville Iron Foundry, 
Ky., will be put in operation soon. 
J.T. Puckett & Sons have established a machine 
and gin repair shop at Opelika, Ala, 


Statesville, N. C 


” 


at Russellville, 


The Belfast Foundry and Machine Works Com- 
pany are being organized at Belfast, Me. 
The Iron Car Works, at Duluth, Minn., started up 


on the 10th inst., with a force of 300 men 
A fund of $7,000 has been 
Caldwell, Ida., 
The 
ville, 


raised by the town of 
to establish a woolen mill, 

McCall Manufacturing Company 
8.0 


, Bennetts- 
., Will shortly erect a cotton-mill. 
A knitting-mill is to be established at Wilmington, 
C., by J. J. Shepard, of Darlington, S. C. 
The Jones Foundry Company has been organized 
at Columbus, Ohio, with a capital of $30,000. 
W. T. Evans & Co., Muldon, Miss., will put new 
machinery in their cotton gin and grist-mill. 
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A company with capital of $100,000 is organizing 
to establish a cotton-mill at Summerville, Ga. 

The Alcazar Hotel, Augustine, Fla., is 
ported as to put in a new electric light plant. 


St. re- 
Additional machinery is to be put in the D. E. 
Converse Company Cotton-mill, Glendale, 8. C. 
The building of Walker’s new foundry and ma 
chine shop at Oxford, N. Y., is well under way. 
The C. B Co. 
wing to their machine shops in Norwich, Conn, 
The Wescars 
be erected at Durham, N. C., 


Rogers are adding an extensive 


Knitting-mill is a new concern to 
at a cost of $50,000. 

The Marion Cotton-mills Company, Marion, S. C 
will increase their capital and add new machinery. 

A Jackson (Tenn.) company is investigating with 
a view of removing its machine shops to Sherman, 
Tex. 

The Augusta (Ga.) Factory will, it is reported, 
put new machinery in its cotton mill, at a cost of 
$100,000. 

The Whitman & Barnes Company are contemplat- 
ing extensive improvements in their works at Can- 
ton, O. 

The Delaware & 
improve the facilities of its repair shop at White- 
hall, N. Y. 

The Georgia Manufacturing Company is to put in 
new machinery at its cotton-mill at Whitehall, 
Athens, Ga. 

A long bridge over the railroad tracks on Ala- 
bama street. at Atlanta, Ga., will probably be built 
by the city. 

The Maryland Bolt and Nut Company, capitalized 
at $100,000, have filed articles of incorporation at 
Baltimore, Md. 

Ironton (Ohio) parties are investigating, with a 
view of erecting a rolling-mill, nail-mill, etc., at 
Elk City, W. Va. 

The establishment of an electric lighting plant 
is under the consideration of a board of the citizens 
of Portland, Ct. 

Work has commenced on the machine shops of 
the Norfolk & Western Railroad Company at Lam- 
bert’s Point, Va. 

A foundry and machine shop are to be built at 
Lunenburg, N. 8 , to cost $20,000, half of which has 
been subscribed. 

A large addition is being built to the Arcadia 
Novelty Works, at Arcadia, Fla., and new machin- 
ery will be put in. 

At Clarksburg, W. Va., A. H. Osburn will rebuild 
at once his foundry and machine shops, recently 
destroyed by fire. 

It is proposed to erect a bridge over the Osage 
River, between and Cole Counties, 
Castle Rock, Colo. 


Osage near 

The Gouverneur Steel Roller Manufacturing Com 
pany will remove their works from Gouverneur to 
East Geneva, N. Y. 

The Curry Signal Company, Louisville, Ky., will 
amend its charter, increasing capital stock from 
$100,000 to $350,000, 

The Tampa Liluminating Company, Tampa, Fla., 
will, it is stated change its incandescent plant to 
an are light system. 

Rumor has it that some of the capitalists at 
Neweastle, Pa , are anxious to buy the old sheet- 
mill and start it up. 
who are large 
B , are build- 


James, Pender & Co., 
manufacturers of nails at St. John, N. 
ing a new nail factory. 


Messrs. 


J. & D. Noble will, it is reported put new ma- 
cbinery in and increase the capacity of their boiler 
works at Anniston, Ala 


The Maist & Gorten 


Machinery Manufacturing | 


Hudson Canal Company is to | 





| furnace 


| blast forges and drop forgin 


D. Lowenberg and others will, it is reported, 
erect a power plant at Norfolk, Va., three stories 
in height, 60x92 feet, at a cost of about $30,000. 

The Kershaw Manufacturing Company, Camden, 
S. C., recently incorporated to erect a cotton-mill, 
has decided to raise the capital stock to $100,000. 

W. A. Spurger, Bristol, Tenn., will soon increase 
the output of his cotton-mill by adding some 1,000 
spinning spindles and other necessary machinery. 

Another bridge will be built over Trinity River, 
at Forth Worth. Texas, the city council having 
adopted a resolution providing for its construction. 

Denison, Texas. has accepted the proposition of 
J. M. Duncan, of Chattanooga, Tenn., for the es- 
tablishment of a $65,000 cotton tie factory in that 
city. 

A Pittsburg exchange says that the Falcon Iron 
and Nail Company, of Niles. O., is the latest firm 


that has decided to embark in the tin plate busi- | 


ness. 


The Brownell Engine and Boiler Works, of Day- | 


ton, Ohio, is investigating with a view of estab- 
lishing branch of its works in Chattanooga, 


renn. 


a 


The Carolina Midland Railroad Company is re- 
ported as to build repair shops at Blackville, N. C. 
G. A. Wagener, of Charleston, S. C., can give par- 
ticulars. 

A joint stock company has been organized at 
Comanche, Texas, with a capital of $50,000, for a 
foundry and machine shop, to be erected in the 
near future. 

The Knowles Steam Pump Company, at Warren, 
Mass .. are building a new boiler-house, and work 
will soon begin on a 40x75-foot extension to the 
iron foundry. 

It has been proposed to construct a new bridge 
over the tracks of the New York Central on East 
Main street, Rochester, N. Y., at an estimated ex- 
pense of $85,000. 

C. H. Tise will establish machine works, manu- 
facture pump fixtures, etc., at Winston, N.C. The 
contract has been let for a building three stories 
high, 830x120 feet. 

The Colorado Coal and Iron Company, Pueblo, 
Colo., are completing a third blast furnace, to be 
used in connection with their steel works. [t will 
be a 100-ton stack. 

The Morgan Iron Works, operating brick works, 
iron works and lumber-mill, has been incorporated 
at Spartansburg, S. C., with W. E. 
dent and treasurer. 


Lucas as presi 


W. A. Sparger, Bristol, Tenn., will soon purchase 
more machinery to increase his output, and will 
add one thousand spindles, with the necessary 
preparation machinery. 

Jacob Pope is reported as having purchased the 
old grist-mill on the Frederick road at Baltimore, 
Md., for $21,000, and as to reconstruct same, and 
establish an electric plant. 

F. P. Tatson, A. W. Morrison and J. F. McLaurin 
have incorporated the McCall Manufacturing Com- 
pany, to erect a cotton-mill at Bennettsville, 8S. C. 
The capital stock is $50,000. 

The West Virginia Central Railroad Company, 
it is reported, has bought land in Logan County, 
W. Va., and will lay out atown and build a blast 
and other iron works. 

Miner & Peck Manufacturing Company, 
Haven, Conn , 


New 
send us a catalogue of drop presses, 
The catalogue 


os 
ir) 


ete. 


| is well printed and illustrated. 


Company have been incorporated at Warsaw, Ind., | 


with a capital of $25,000, 


The Monticello (Wis ) Woolen-mills, recently pur- | 


chased by J. Proctor, are to be refitted with new 
machinery and started up. 

The new foundry of the Dalton Machine Com- 
pany, at Dalton, Mass., is nearly completed, and 
operations will soon begin. 


Eastern capitalists are investigating with a view 
of establishing boiler engine 
shops in Greenville, Texas. 


and general machine 


McPherson 
will 


Barracks 
the 


The Atlanta, West End & 
tailway Company, Atlanta, Ga , 
capacity of its power plant. 


increase 


The Saline Iron Works were organized recently 
at Warren, Ark., with J. W. Martin as president. 
The capital stock is $25,000 


A cotton and woolen-mill is to be erected at 
Charlotte, N. C.. by J. C. Burroughs, E. D. Latta 
and others. Capital, $125,000. 

Creighton, Sheefessee & Co., Rock Hill, 8S. C., are 


reported as having erected an iron foundry in con- 
nection with their machine shop 


A proposition has been made for the establish- 
ment of an electric light plant at Ellicott City, Md. 
W. L. Nott can give information. 


The Clifton Forge Woolen-mills Company, Clif- 
ton Forge, Va., has been reorganized, and, it is re 
ported, will enlarge their woolen-mill 


A company will probably be organized at an 
early date in Brunswick, Ga., to erect an ice fac- 


tory. W. F. Symonds can give information. 


The proposed wool-scouring-mill at San Angelo, 
is to be pushed forward to completion, with 
Capital, $50,000, 


Tex, 
A. E. Shepard as manager. 





| appropriate 


Anson Field, of Jericho, Vt., is reported as to 
move his pump works to Bedford City, Va., and a 


| stock company as to be incorporated, with Anson 


Field, president, to operate same. 

The United States Rolling Stock Company, An 
niston, Ala., is being reorganized, with a capital 
stock of $8,250,000, and it is thought that it will 
soon put its car works in operation. 


A bill has been introduced in the legislature to 
$10,000 for the establishment of an 
electric light plant and heating plant at the State 
Deaf and Dumb Asylum, Atlanta, Ga. 


Mineola, Tex., now has under consideration a 
proposition to build aten-ton ice factory in con- 
nection with a cotton compress, cotton gin and 
oil-mill, all under control of one party. 


The Illinois Electric Welding and Manufacturing 
Company, of Chicago, has been incorporated, with 
capital stock of $20,000; incorporators, Philip 
Harvey, John W. McElgh and R. L. North, Jr. 


A Pennsylvania company has leased 
operate as electrical works the Gephart foundry 
and machine shops at Cumberland, Md.; will 
known as the Cumberland Electrical Company. 


be 


The Illinois Smoke Preventer Company, of Chi- 
cago, has been incorporated, to deal in smoke pre- 
venters; capital stock, $500,000; inevorporators, 
Lynden Evans, A. F. Evans and Frederick Arnd. 


The Standard Air-brake Company, of East St. | 


Louis, Ill., has been incorporated, with a capital 
stock of $4,000,000. The incorporators are Geo. E. 
Paul, Frederick Weseman and Chas. H. Linehan. 


Ashworth Brothers, of Manchester, England, are 
erecting a machine shop at Fall River, Mass. They 
have recently purchased additional land, with 
view to increasing the plant as occasion demands. 


The Detroit (Mich.) Combination Tooi Company 
has been incorporated; capital, $25,000; incorpora- 
tors, A. J. Greene, W. R. Elliott, H. B. Elliott, John 
D. Pigott, Edmund Daniel and Robert Sutherland. 
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It is reported that the North Scituate Cotton- 


mills, North Scituate, R. I., which have been so 
long idle, are to be started up at an early date. An 


addition will be made, and new machinery put in. 

The Graham Cotton-mills, Graham, N. C., have 
been organized, with W. J. Stockhard as presi- 
dent, C. P. Albright, vice-president, and J. L. Scott, 
secretary, for the purpose of starting a cotton- 
mill. 

The Elmira (N. Y.) 
new subscription fund of $50,000 or more, to 
available from time to time to obtain funds neces- 
sary to secure manufacturing industries for the 
city. 


Board of Trade is raising a 
be 


It is understood that creditors of the Worcester 
Steel Works, in Worcester, Mass., have consented 
to accept a compromise, and that the works will 
soon be running again. The indebtedness is about 
$1,200,000, 

An English syndicate is reported as to purchase 
| the town property of the Sheffield (Ala.) Land, Iron 
and Coal Company, and the three iron furnaces, 
of the Alabama Iron and Railway Company 
for $3,000,000. 

The Valley Iron Works, of Williamsport, Pa., is 
about to remove its entire plant to Lynchburgh, 
Va., where it is erecting extensive works. Here 
after it will be known as the Valley Engine and 
Machine Company. 

G. R. Webb, C. G. Hill, John Cowan and others 
have incorporated the West Arlington Telegraph, 
Telephone, Electric Light and Power Company at 
West Arlington (P.O. Arlington.) Md., with a capi- 
tal stock of $50,000. 


ete., 


It is stated that the location of the headquarters 
of the Richmond & West Pomt Terminal Railway 
and Warehouse Company in Atlanta, Ga., will in 
sure the establishment there of car and locomotive 
works and repair shops. 

The new tin plate plant of P. H. Laufman & Co., 
of Apollo, Pa., began operations during the past 
week. They expect to turn out 400 boxes a day 
14x20, and the product will be confined for the 
present to terne or roofing plates. 

It is understood that Wichita Falls, Tex., will 
soon have another ice factory of sixteen tons ca- 
pacity, which will be built and operated by the 
Wichita Roller-mill Company, in connection with 
their flour-mill and elevator plant. 

The new repair shops of the Philadelphia & Read- 
ing Railroad Company, at Wayne Junction, Pa., 
are completed, and are now inrunning order, em 
ploying at the start seventy-five skilled mechanies, 
the number te be shortly increased. 

It is said that a party of Philadelphia capitalists, 
among them Mr. Albert Murphy, of the Consho- 
hocken Tube Works, of Pennsylvania, will shortly 
visit Duluth, Minn., and vicinity, with a view to 
establishing tube works in that territory. 

J.T. Ambrose, H. T. Cooper and others have re- 
cently incorporated the Cedar Mountain Iron and 
Steel Company, at Knoxvilie, Tenn., for the pur- 
pose of erecting iron and steel plant. J. T. Am- 
brose is manager; capital stock, $200,000, 


Johnson City, Tenn., is to have a large steel 
plant. The citizens of that ambitious little town 


have subscribed about $200,000 towards the enter- 
prise, and Messrs. J, M. Ormesand H. M. Talmadge, 
of Washington, D. C., intend to put $300,000 into 
the same. 

Rhode Island parties and others have, it is re 
ported, organized the Southern 
Shuttle Company, with a capital stock of $35,000, 
for the purpose factory in High 
Point, N. C., for manufacture of bobbins, 


spools, ete, 


s30obbin, Spool and 


of erecting a 
the 


The Southern Electric Company, of Lynchburg, 
Va., has been incorporated, with C. P. Poole, presi- 
dent, and C. W. Poole, vice-president, for the pur- 
| pose of manufacturing electrical apparatus. The 
| capital stock is to be not less than $5,000 nor more 
than $25,000, 


B. F. Eakle, Jr., of Covington, Va., E. C. Best, 
J. M. Price and others have incorporated the West 
Virginia Building Company, at Ronceverte, W. Va.,. 
to operate iron foundries, machine shops, lay off 
new town, etc. The capital stock is to be not more 
than $50,000 





The Rail Lock Joint Company, of Poughkeepsie, 
N. Y., recently formed and controlled by men prom 
inent in Thomas J. 
Swift, of Mr. Swift 
the owner of one-third of the capital stock of the 


Dor. 
$250,000. 


railroad circles, has elected 


Poughkeepsie, president. 


18 


company, which is 


The extensive new car shops of the Philadelphia 
& Reading Railroad at Wayne Junction have been 
completed, after months of work, and are now in 
active operation. This plant will in time give em- 
ployment to about 500 men. At present a force of 
some 75 mechanics is employed. 


The Southern Steel Company has decided to in- 
crease its capital stock to $1,000,000. This the 
| company that T. T. Hillman, of Birmingham, and 
others are organizing, to build the steel plant at 
Ensley City, Ala. The prospects for the building 
of the plant are most favorable. 


is 


The Swett Car Wheel Foundry Company has been 
formed at Maine. Capital stock, $250,000. 
The company will manufacture and deal in car 
wheels and in metal and machinists’ works of all 
kinds. George W. Swett, of Troy, N. Y., is presi- 
dent, and Fred. W. Swett treasurer. 


saco, 


There is water-works agitation in Stockton, 
| Cal.; Newport, Ky.; Lancaster, Pa.; Deadwood, $8 
D.; Marshfield, Wis.; Portland, Ore.; Savannah, 








Ga.; Nashville, Tenn.; Crawford, N. J.; Paullina. 
Iowa; Plymouth, Mich.; Wrightsville, Ga.; Read 
ing, Pa.; Hope, Ark.; Broken Bow, Neb. 

Bids for the construction of the South Boston 
Iron Works at Middlesboro, Ky., were opened last 
week. Leavitt & Greenleaf, of Boston, were the 
lowest bidders. The building will occupy severa] 
acres of ground, and when completed will cost 
$200,000. The iron works make heavy ordnance. 

The Elk Foundry and Machine Company, of Elk 
City, W. Va, have been granted a charter, with a 
capital stock of $25,000. with the privilege of in 
creasing it to $200,000. The incorporators are 
Frank Woodman, G. Minsker, of Charleston, W. 
Va. and J. D. Lucadoe, A. W. Hager and J. C. 
Lucadoe, of Elk City. 

A new linen machinery company has filed arti 
cles of incorporation in Minneapolis, Minn., under 
the name of the Linen Machinery Company. The 
capital stock is $20,000. The incorporators are C 
A. Pillsbury, F. G. Winston, V. W. Bayless, C. 
Travis, Charles R. Chute, A. C. Bruce, C. Wright 
Davison and J. C. Allen. 

General Manager Joseph Ramsey, Jr., of the Big 
Four lines, states that orders have been given to 
at Once proceed with the erection of the division 
shops at Bellefontaine, Ohio. In addition to the 
$100,000 bonus which the city gives the company, 
the latter will add $50,000 more to make it a plant 
of the capacity desired. 

John J. Grant and Robert H. Grant are preparing 
to erect ashop at Fitchburg, Mass., 130x40 feet, to 
be called the Grant Machine Tool Works. They 
will make a specialty of balls and ball-bearings. 
The location of the works covers about 40,000 
square feet, and is ample for extensive additions 
to the works in the future. 

The newly organized Monongahela Iron and Steel 
Company, of Pittsburgh, Pa., which concern is 
building a plant at Hays Station, near that city, 
for the manufacture of muck bar, will apply for a 
charter on August 3. The incorporators are R. A. 
Carter, Robert G. McKillon, Robert McDonald and 
Percie Preston, and others. 

It is reported from Florence, Ala., that the prop- 
erty of the Sheffield Land Company, and the plant 
of the Alabama Iron and Railway Company, of 
Sheffield, will be sold to an English syndicate. 
The property consists of three large blast furnaces 
and nearly two-thirds of the town of Sheffield. 
The price is understood to be $3,000,000. 

A representative of Armstrong Brothers, manu- 
facturers of boilers at Springfield, Ohio, has 
secured an option on a large boiler plant at Chi- 
eago, Ill. If plans materialize, the Springfield plant 
will probabiy be moved to Chicago. They are 
doing a very heavy business, valued at half a mil 
lion annually, and employing over 300 bands. 

The Spang Steel and Iron Company, Limited, of 
Pittsburgh, have been succeeded by the Spang Steel 
and Iron Company, an incorporation, and the capi- 
tal stock has been increased from $300,000 to $1,000, - 
000. It is understood that the firm have extensive 
improvements in contemplation, among which 
will be the erection of a large sheet and plate-mill. 

A.J. Sweeney & Sons, of Wheeling, W. Va., will 
their machine works to Staunton, Va. 
They will operate as the A. J. Sweeney & Sons 
Company, which company they have incorporated, 
with A. J. Sweeney as president; J. M. Sweeney, 
vice-president, and A. T. Sweeney, secretary, all of 
Wheeling, W. Va. The capital stock is from $125,- 
000 to $300,000, 

The Benjamin Atha & Illingworth Company, 
steel makers, of Newark, N.J., find the demand 
for their steel castings too great for their present 
foundry, and have begun the erection of a new 
The new foundry will be equiped with Ridg- 
way cranes. They will be of 28 feet mast, 23 feet 
radius, 10 feet lift and 6 tons capacity. They ex 
pect to have the new foundry in operation in about 
six weeks, 


remove 


one, 


The Maryland Steel Company, recently incorpor 
ated at Sparrow’s Point, Md., is the corporate name 
of the Sparrow’s Point branch of the Pennsylvania 
Steel Company, of Steelton, Pa. For president, 
F. W. Wood has been elected, and the new man 
agement will eniarge operations, and in the near 
future manufacture all kinds of articles from steel 
The company’s new steel-rail-mill will soon be put 
in operation. 


The Straight-Line Engine Company, Syracuse, 
N. Y., has issued a new circular of ** Standard” 
size, that is 6x9"... New cuts have in some in- 


stances been made, and altogether the catalogue 
isa neat one. A peculiarityin the text is in the 
of foot-notes. Those who are especially 
interested can find in these notes explanation of 
various statements made in the body of the work ; 
those who are not, can read right on without re 
ferring to them. 


free use 


The new roliing-mills at Irondale, near Minne- 
apolis, Minn., are now nearly completed, and will 
be about ready to start by Aug. 1, employing some- 
thing overtwo hundred men. A large iron foun 
dry and machine shop are negotiating for ground 
and buildings adjoming the mill property, and 
other manufacturers will, in time, locate at this 
point, which seems to possess peculiar advantages 
in railroad communication, connecting direct with 
all the roads entering the Northwest. 


A telegram from Pittsburgh says: ‘* Prepara 
tions are being made for the consolidation of 


the National Tube Works Company, the Mononga- 
hela Furnace Company, Repubhean Iron Works, 
and Boston Steel and Iron Company. The con- 
cern will be reorganized under the laws of New 
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jersey, and will have a capital stock of $11,500.000.| passenger thus describes what occurred :| the results of which will probably never be 


This stock is not watered, but represents the value | 
f the various plants. The new concern will be 

} 
‘he largest of its kind in the world. The annual | 


itput will be $15,000,000." | 





The Ticonderoga Machine Company, Ticonde- 
ga, N. Y., has recently increased its capital to | 
125,000, and has purchased new property in the 
cinity of its old works, including a large addition 
) its water-power, and five foot iron trunk and | 





urbine are now about completed, and a shop 144x | 
) feet. This shop is a model in convenience and 
quipment, no pains or money having been spared 
» make it equal to any similar plant in the coun- 
ry. Thiscompany,in addition to its other business, 
onsisting of mining machinery, paper-mill, special 
nachines, ete., will manufacture and sell the 
Woodbury Merrill patten and Woodbury air en- 
vine, having perfected an agreement with the 
patentees by which the Ticonderoga Company be- 
omes the sole licensee for New England, New 
York and New Jersey. The air engine will be 
made a specialty, and the results now being at- 
tained in the way of economy by this engine, and 
ts freedom from all danger of explosion, together 
with many other good features, it is believed, will 
give the company a good business in this lne of 
manufacture. The company has opened an office 
for sale of its machinery at 126 Liberty street, 
room B., under the charge of Mr. W. B. Hammond, 
manager of sales department. 
—_- —— 


Electric Lights in Berlin. 


The reports from the United States con- 
suls for May, 1891, is at hand. Referring 
to street lighting in Berlin, Consul-General 
Edwards says: 

The use of the electric current for public 
lighting purposes in the city of Berlin dates 
from the beginning of the period under re- 
port. . 

Since the fall of 1882 the Potsdamer Platz 
and Leipziger street, as far as Friedrich 
street, have been lighted with thirty-six 
electric arc lights. 

At first the business was in the hands of 
the firm Siemens & Halske, but in the spring 
of 1886 it was transferred to Berlin 
Electricity Company. 

With the exception of a few interruptions, 
which were excusable at the beginning of 
the business, nothing has occurred to raise 


the 


any objection to the further use of clectric- 
ity for strect lighting purposes. 

It is true that there is a difference in the 
cost of electric and gas lights, even where 
improved burners, which consume a much 
larger quantity of gas than did the old ones, 
are used. Yet, when the question arose as 
to whether the Unter den Linden, which 
had previously miserably lighted, 
should be lighted with electricity or with 
improved gas jets, the city authorities de- 
cided in favor of the former. 

On September 29, 1887, the project of 
lighting Unter den Linden and its extension 
as far as the Spandaiier street was finally 
adopted, and the contract 
Berlin Electricity Company. 


been 


was given the 


On August 31, 1888, for the first time, one | 


hundred and four are lights cast their daz 


‘*The switchman had just turned the New- 


|ark train in the right direction, and hac 


reset the switch for the follower, when 
working on the main track, scrambling to 
o 
g 
switchman that the men could not get 
the track in time to save their lives, and 


| quick as a flash he turned the switch again, 


track, at the same time shouting to the en- 
gineer to slow down. As it was, several of 
the track laborers had a very narrow escape 
from being struck, and the way train came 
within a few feet of running into the rear 
of the train ahead. The switchman’s act 
was witnessed by a crowd of passengers, 
who crowded out on the rear platform and 
sent up a mighty shout for his bravery and 
presence of mind.’ 

About the first thought one has on read- 
ing something like this is, that such a man 
should have a higher position, but the sec- 
ond thought is that just men 
needed in the position he fills. Still a man 
of this kind should get more pay for his 
services than a machine-made man. 


such are 


0 Me 


A recent bridge accident in England has 
drawn attention to the matter of the strength 
of the English railroad bridges, and under 
the advice of Sir Jobn Fowler, the emivent 
bridge engineer, the Brighton Company will 
rebuild a very large proportion of its bridges 
as soon as it can be done. Fowler declares 
that the other railway companies of Great 
Britain are in the same plight with regard 
to their bridges, for they were mostly built 
years ago for much lighter rolling stock than 
that now used, and that cast-iron was largely 
used in their construction. It 
strange that, in a country where they s« 


seems rather 


much favor the use of wrought-iron rather 

than cast-iron in other constructions, they 

should so freely use cast-iron in their bridges. 
-~ . 

The lavishness with which many of our 
wealthy people money, and their 
ability to spend it when a matter of their 
own comfort or enjoyment is concerned, is 


spend 


illustrated in a case recently coming to light 
in a news item, according to which a widow 
will sue W. K. Vanderbilt, because, having 
rented to him her elegant and splendidly 
furnished cottage at Newport, as she sup- 
posed for his residence during the summer 
months, she finds that hired 
another one next door to it, and is using hers 
The idea of 


servants living in her cottage, amongst her 


now he has 


for a lodge for his servants. 


costly brica-brac and fine pictures, is re 
pulsive to her, and she believes the cottage 
| will in 
| hence the threatened suit. 


be degraded and lessened value; 
For the two cottages during the summer 

months, it is said that Vanderbilt pays $8,000 

rent. 

——_--_- ~gi>>e— 





zling brightness over the Pariser Platz, 
Unter den Linden, the Opera Platz, the | 


Castle bridge, the Platz am Lustgarten, and 
the Kaiser Wilhelm bridge and street. 

The lamp poles were constructed after a 
model approved by the architectural society, 
ind cost 82,000 marks. 


The amount to be paid by the city for| 


light was fixed by contract at 36 pfennigs 
per hour, or 96,262.80 marks per annum. 
the Platz and Leipziger 
street 40 pfennigs per hour is paid to the 
Berlin Electricity Company. This amounts 
to about 29,000 marks per annum. The 
company, at its own expense, keeps in re- 
pair lamps, lanterns, and poles, and attends 
to the lamps. 


For Potsdamer 





+ ep. 

One of those things that go to show the 
ibility of a man to fill his place is thus de- 
scribed by The Evening Journal, of Jersey 
{ ‘ity. 

One of those acts which require presence 
of mind, and the public seldom hear of, yet 
vhich makes the principal a hero, was wit- 
nessed in the Central Railroad yard at Com- 
inunipaw this morning by the passengers.on 
he way train which left New York soon 
after eight o'clock. 
ut this train and the Newark train on the 
same track. The main line train follows 
mmediately behind the Newark train. To 
‘Witch these trains onto separate tracks re- 
julres a steady hand and quick eye. A 





It is customary to send | 


Our railroad contemporaries are putting 
a good deal of effort into the endeavor to 
|acecount for the numerous railroad accidents 
of late. The whole stories could be told by 
a reference to dollars and cents. A man in 


| charge wants a check valve screwed directly 
into the boiler sheet, and a jar breaks it 


off with (sometimes) sickening results. 
it direct to the the 
cheapest, and also the most dangerous way 


Screwing sheet is 


of making the connection. The two things 


go together in the most logical way in the 


world. So with a good many other things 
in locomotive construction. The worst re- 
sults of railroad accidents are very fre- 


quently not a matter of mechanical knowl- 
edge, but rather a question of cost. 


| een aaa 
| The coroner’s investigation of the wreck 
lat Ravenna, Ohio, to which we referred a 
short time ago, has shown that the fault did 


not lie solely with the rear brakeman of the 


passenger train, but was due to several 
causes, among them running a fast and 


heavy freight train with a time interval of 
only five minutes between it and the passen- 
ger, the three 
minutes of this time 
rear brakeman was required 


rules of the road allowing 
to elapse before the 


to go back. 


There was probably contributory negligence | 


on the of number of 


cerned, as there usually is in such cases, and 


part a persons con- 


; | be untrue, but 
turning the way train on to the Newark | 


entirely avoided until all our roads of any 


he | Mportance are equipped with block signals, 
saw a score or more Italians, who had been | 
all 
et out of the way of the approaching train. 

One glance was sufficient to convince the | 
off | 


-—>-—_— 

A great stir has been made over the as 
sumed fact that the Farmers’ Alliance were 
laying plans to hold the wheat crop to force 
up prices. This turns out, we believe, to 
the stir about what 


farmers proposed 


it was 
thought the 
rather instructive. 


to do is 
For example, why have 
not the farmers just as much right to corner 
wheat as the speculators on Wall street and 
elsewhere ?) Oras much right as men have 


to ‘‘corner” any product? It is hard to 
see the difference. 

Since writing the foregoing it appears 
that the Western farmers do propose to hold 
back the wheat crop for higher prices. How 


they will come out in doing so is as inter 


line. 


—_ — 

The experience of the Manhattan Elevated 
road in this city may well prove a lesson to 
other corporations which seem never to be 
satisfied with the, special privileges already 
enjoyed, but are continually reaching out 
for more. This company, wanting an addi- 
tional portion of Battery Park in which to 
build tracks, began operations to secure it, 
and thereby aroused such a strong sentiment 
further occupation of the public 
park for the purposes of a railroad, that it 


against 


seems quite likely to be forced to relinquish 
what it now has there, instead of securing 
more, 


ed 


We receive a great many inquiries about 
aluminum, many of them born of the ex- 
travagant things that 
about this metal. 
aluminum, 
what 


have been printed 
There is a wide field for 
of 
it can be used for only hinders its 
legitimate use. In our issue of February 5, 
1891, we published 


ject, which has always appeared to us to 


and foolish over-estimation 


an article on this sub 


have been well considered and written with 


out prejudice. We refer several inquirers 
to this article as answering their questions 


——— ome 





A torpedo board of a permanent nature is 
to be formed by the U.S. Navy Departmcnt. 
It is to have three members, and is to be in 
This is 
preparatory to building torpedoes and tor 


dependent of other naval bureaus. 


pedo boats on an extended scale, and it is 
that 100 Whitehead have 
been already ordered from the English es 
tablishment, costing $500,000, 
A. S.N., is already ap- 
pointed as the first member of the board.— 


said torpedoes 
Commander 
George Cowes, U. 
Bugincering News. 
a oe 

Ina pneumatic gun of English invention, 
the shell is the principal invention. 
shell isa rear chamber which is filled with 
In the firing a valve 
is opened, the released air forcing the shell 
ahead. 


air at a high pressure. 


A gun now under construction will, 
it is believed, have a range of three miles, 
the shell carrying from twelve to fifteen 
It will be 
capable of being fired twice in a minute. 


hundred pounds of dynamite. 


a. oe 
The short term ‘‘ endowment” and ‘ mu- 


tual benefit” orders continue to go to the 





wall as their essentially unsubstantial char 
acter is more Clearly shown, and once again 
the people seem to have re learned the lesson 
that where something is offered for nothing, 
or where much more than the usual returns 


are promised for investments, the scheme 
will bear much watching. 

| : 
| It would be quite impossible to form any- 
| thing like an approximate idea of what, at 
a fair valuation, the money value of exist- 
\ing patents in this country would be. In 
fact, it would be a difficult matter to form 


ae 


an idea of what the money value of a patent 


is. It is likely to be worth more to the 


| 


owner than it would sell for, because it can | 


generally be made to yield him more. 
| -—-- eames 

A recent press dispatch says that an iron 
company in Birmingham, Alabama, has re- 


‘cently closed a contract for the sale of over | 


esting as any of a dozen things in the same | 


In this 


11 


40,000 tons of southern iron at an average 
of about $10 perton. The iron is to go to 
the North and West, and it is said to be 
about the largest contract ever made for 
southern iron, and at the lowest price. 


°<—>e — 





A well considered article in London En- 
gtneering seems to show that light by means 
of electricity costs, in London, about three 
times as much as gaslight. Our contempo- 
rary, however, has hopes that this propor- 
tionate cost will soon be very materially re- 
| duced, 


A 


2 < 

| The total gross earnings of 128 railroads 
|for June, according to Bradstreet’s, ag gre- 
gate $31,582,484, a gain of 4.7 per cent. over 
June, 1890. These earnings were on a total 
| of 82,986 miles, a gain of mileage over last 
| year of 2.7 per cent. 


- =p: 


| It is reported that Costa Rica, the little 
republic, with a population of 220,000 peo- 
ple, has decided to expend $50,000 for the 
| display of her resources at the World’s Fair; 
and Ecuador will erect its own building at 
Chicago, and appoint commissioners. 
> 

A company has been formed in Kansas 
City for the purpose of supplying cold. air, 
on tap, as it were, to the citizens. We be- 
lieve that the Company proposes not only to 
supply fresh air, but as well to remove im 
pure air. 


> —__ 

A Jersey City paper, in speaking of the 
rather trial of 
motor in that city, says: ‘* A large number 
of amperes will be changed into the motor, 
when it may better succeed.” This 


unsuccessful an electric 


makes 
the whole thing clear as mud. 
= ela 
A circular from an English emigrants’ in- 
formation office warns intending emigrants 
from going to South America, there being 
little or no work for them there. 


ee 
It is said that, while the Italian 
ment will not openly assist exhibitors at the 
Chicago World’s Fair, still there is a feeling 
altogether friendly to the enterprise. 


Govern- 





Machinists’ Supplies and Iron. 


New York, July 25, 1891. 

Iron— American Pig-——More business has been done 
during the week, but transactions are on a some 
what lower basis. 

We quote: No. 1 Foundry, Standard Northern 
brands, $16 50 to $18: No. 2 is selling at $15 to $16, 
and Gray Forge at $13.90 to $15.25. Southern brands 
of good quality are obtainable at $16 to $17.50 for 
No. 1 Foundry: and $15.75 to $16 for No. 2; and $14 
to $14.50 for No. 3. 

Scotch Pig—We quote at $24.50 for Coltness ; 
for Dalmellington; and $20.50 for Eglington. 

Copper—Prices still tend downwards, and there 
are Offerings at 12.70c , while the best bids are 12e. 
Arizona Ingot is quoted at 12%c. to 18c.; Casting 
Copper, 12\e. to 12e. 

Lead—Little business is being done. 
quote 4ée. for New York delivery. 


$2 


Smelters 


Spelter—Little is being done, and prices are 
nominal. Values are 5c. to5.05¢e., New York de- 
livery . 

Tin—The market is dull, and prices easier. Val- 
ues range from 20.20¢. to 20 40c. 

Antimony—The market continues duJl and 


steady. 

We quote Hallett’s at 1134c. to 12c.; Cookson’s, 
13c. to 13%c.; and 12%6c. for L. X. 

Lard Oil—Prices are maintained at 52c. to 53c. for 
City; Western at 5le. 


* WANTED* 


** Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
| tion. About seven words make a line. Copy should 
be sent to reach us not later than Saturday mornin :) for 
the ensuing week's issue. 








Competent mechanical draftsman wanted for 
Brooklyn. Address Box 28, AMERICAN MACHINIST. 
Wanted—Good tool maker. Must furnish good 
reference. H. Mueller Mfg. Co., Decatur, Ill. 
Agents wanted in every shop to introduce mi- 
crometers, etc. Address E. G. Smith, Columbia, Pa. 
Wanted—To take interest in foundry, by a prac- 
tical iron moulder. Address H., Am. MACHINIST. 
Skillful mech. draftsman desires engagement; 
thorough in compound engs. and general machine 
| designing ; best of refs. Box 22, AM. MACHINIST. 
| Mechanical engineer and designer wants position 
of responsibility ; extended general exp. in design- 
ing mach’y.; best refs. Box 15, Am. MACHINIST. 

A mechanical engineer (mem. A. 8. M. E.) with 
office in New York, desires to represent the manu- 
| facturer of somespecialty. Box 21, AM. MACHINIST. 
| Sit. wanted as foreman; all-round exp; black- 
smith line, hammer & drop; also presses, die-hard- 
ening, &c.; good ref. J. L. R., Hartford, Conn, 


Wanted—Three pattern makers; those experi 
enced on pump or engine work preferred. Deane 


Steam Pump Company, Holyoke, Mass. 

Wanted—Experienced draftsman on presses and 
special machinery; steady employment for compe- 
tent man. A. B. C., care AM. MACHINIST. 


Wanted—First-class machinist with some money, 
to take charge of new i 
dress Box 346, Bristol, 


lant in East Tenn. Ad- 


enn, 
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Draftsman wanted, experienced on steam engine 
work of Corliss type preferred. State particulars, & 
salary expected. Rand Drill Co., N. Tarrytown, N. Y. 


Wanted—A foreman pattern maker with general 
experience. Address, giving references, Birming- 
bam Iron Foundry, Birmingham, Conn. 

Wanted—Position as draftsman by an apprenticed 
mechanic with technical ae and exp. in 
drafting-room ; age, 23. W. L. Am. MACHINIST. 

Pattern Maker—Young man bese situation in 
the South, in pattern shop, or as assistant in draw- 
ing-room. Patt, AMERICAN MACHINIST. 

Mechanical draftsman desires position. 
years shop and drawing-room exp. Detail machine 
work preferred. Good refs. Bex 24, Am. Macu. 

Position desired as superintendent or foreman by 
alive, driving, experienced man; a thorough drafts- 
man, and well posted all the way through, Address 
Box 18, AM. MACHINIST. 

Wanted—Two or three first-class die makers, 
those who have been accustomed to making dies 
fo1 watch cases or similar work preferred. Ad- 
dress Box 27, care of AMERICAN MACHINIST. 

A mechanical draftsman, technical graduate, ex- 
perienced on automatic machinery, wants a chance 
in Chicago. Positive running mac hine ry aspecialty. 
Address A. B. W., 512 Wash. Boulevard, Chicago. 


Wanted—At P ittsburgh Locomotive Works, Pitts- 
burgh, Pa., a competent foundryman to take charge 
of iron and brass foundries; must be active, entirely 
temperate, and thoroughly understand locomotive 
work; state salary expected, and give references. 

Wanted—A partner competent to put a first- 
class and well-established 
market. Should have some capital, more as an evi- 
dence of good faith than otherwise; manufacturing 
plant on first-class basis. Box 25, AM. MACHINIST. 


Has had4 


Wanted—A foreman for machine shop manufact- 
uring small vertical and horizontal engines; must be 
competent to produce duplicate work at a minimum 
cost. Give age, experience, and where oce eee 
similar position. Buffalo Forge Co., Buffalo, N. 


Wanted—A thorough practical and 
mechanic to take charge 
has had experience preferred. State age, experi- 
ence in detail; give references, and salary wanted. 
Buffalo Forge Co., Buffalo, N. Y 


Wanted—A practical man, thoroughly acquainted 
with engines, baving lots of push, with good ad- 
dress, to sella metallic steam packing (and apply | 
it, too, when necessary). None who cannot earn | 
$2, 500 per year need apply. 
Substantial, care AMERICAN MACHINIST. 


Wanted—A thoroughly competent man for super- 
intendent of a manufacturing concern (in the West) 
doing a general foundry and machine business, 
and employing 100 men ; 
man, and well up in construction of machinery, 
with ability to manage men; a good position to 
right man. Address D. K., AMERICAN MACHINIST. 


Wanted—A mechanical engineer or competent 
millwright. One capable of taking full charge of | 
all the machinery of a paper-mill, with ae »-mill 
attached; 9 pulp grinders, 2 Fourdrinier Le aoa. 
running ‘wood news. In answering, please give 
some idea of qualifications, experience, and say 
where you have been employed. Address, with 
references, etc., Box 26, AMERICAN MACHINIST. 


competent 


steam engine on the} 


of tool-room; one who | 


Send full details to | 


must be a good foundry- | 


Machinist (26), who was brought up in engine 
business, and has a thorough practical knowledge of 
the building, testing and economic installation of 
high-grade steam and power piants for electric 
purposes, etc., is familiar with use of indicator, and 
has conside rable knowledge of electric ity and draft- 
ing. desires a responsible position with some good 
engine works or engineering firm. Satisfactory rea- 
sons for changing. ** Eastern,’’ AM. MACHINIST. 





1. MISCELLANEOUS WANTS | 


Advertisements will be inserted under this head at 
85 cents per line, each insertion. 





Cheap 2d hd-lathes & planers. S. M. York, Clev’d,O. 

Best Steel Flue Scrapers. Kelley Co., Erie, Pa. 

Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J. 

Rest Bolt Header in the world for $50. Address 
C. H. Baush & Sons, Holyoke, Mass. 

Wanted—Specialties to build for the Southern 
trade. Bluefield Iron Works, Bluefield, W. Va 

Special leather and cement for covering pulleys; 
no rivets required; local agents wanted. Crescent 
Mfg. Company, Cleveland, Ohio. 

Boiler for sale; one 70 horse- power horizontal 
tubular boiler in good order; will be sold cheap. 
Ann Arbor T.-H. Electric Co., Ann Arbor, Mich. 

Fine Automatic Machy, Punch, Die & Screw Mach. 
Work Specialities. Send sample for low estimates. 
Novelty Mach. Works, Orange, N. Y. P.O. Box 434. 

For Sale—Machine works fully equipped. Profitst 
$12,000 to $25,000. Within 20 minutes N. Y. Pos. 
Office. Address * Iron,’’ care AMERICAN MACHINIST, 

For Sale—Three 3-ton jib cranes. 20 ft. height of 
mast, swing in space of 35 ft. Can be seen in posi- 
tion until July 15th at works of The J. Morton 
Poole Co., Wilmington, Del. 

Wanted—Agents for Mechanics’ Reference Book 
of Practical Rules and Tables. All mechanics 
should send 15 cents for this book. Address Sum- 
mit Pub. Co., Akron, 0., Box 40. 

Machine shop and boiler shop, with all necessary 
| tools, for sale or rent; located at West Point, Pa., 
twenty-four miles from Philadelphia. For particu- 
lars address D. C. Wismer, Quakertown, Pa. 

Partner wanted with $6,000 to invest in manu- 
| facturing two patents, lathe and planer chucks, and 
| other small tools of equal value; a good location. 
Address K., AMERICAN MACHINIST. 


For Sale—2d-hand, a Lightfoot’s dry air refrigera- 
tor, class B, size B, with steam engine combined; 
| in very best condition. Price, $710, F. O. B., Lon- 
don. For further particulars apply to J. W. Phil- 
lips, 23 College Hill, London, England. 


Wanted— Engineers to write for catalogue of all 
the latest and most valuable mechanical, scientific 
and electrical books which are given free with each 
barrel of the Pittsburgh Boiler Scale Resolvent. 
Pittsburgh Boiler Scale Resolvent Co., Pittsb’gh, Pa. 


W. C. YOUNG & CO. Sines 
Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 
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REPUTATION. 


Men test everything in this world 


Bi 


: by what it produces. 


| IN USE 


BRADLEY & COMPANY, 
4 SYRACUSE, N. Y. 
BRANCHES IN NEW YORK and BOSTON. 














UB 
WELDLESS 
TEE * COLD DRAWN 


John S. Leng’s Son & Co. New York. 


CAR LUBRICATION 


onl AS axe 
W.E. HALL, M. E. 
12mo, Cloth, $1.00. 


WILEY & SONS, 
NEW YORK. 


C.H. BAUSH & SONS, 
HOLYOKE, MASS. 


MANUFACTURERS OF 


POST, SUSPENDED 


AND 


WALL RADIAL DRILLS 


FROM THE SMALLEST TO THE LARGEST. 








JNO. 












Joorriaveicuton® svRacuseny 3 


a oF hibit bith bt 
MACHINISTS’ SCALES 


PATENT END GRADUATION 
We Invite Comparison fer Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, N. Y. 


Olsen's Standard Testing: Machines, 


~f» Hydraulic Machin- 
ery a Specialty. 


TINIUS OLSEN & CO,, 


FRS., 
12th & Galena Sts., 
PHILADELPHIA, PA. 















PROVIDENCE, R. 1. 


Beaman & Smith, 21-In,. Lathe 








FOR SALE. 


MACHINE SHOP 


Established eight years on D., L. & W. R. R.; 12,000 
inhabitants within radius of 3 miles. Some good 
specialties (not pate nted). Tools nearly new, all in 


first-class order; land enough to suit pure hase> : 
shop enough to run 25 me n, with good contracts in 
sight. Address Box 16, AM. MACHINIST. 


FITCHBURG 
Machine Works, 


Manufacturers of 


METAL-WORKING 
MACHINES. 


Office and Works, 


{3 to 21 Main Street, 


FITCHBURG, 
MASS. 
SEND FOR CATALOGUR (E.) 














NO MACHINE SHOP CAN 


AFFORD TO BE WITHOUT 


NICHOLSON’S EXPANDING MANDRELS. 


Write for latest Circular. 





W. H. NICHOLSON & CO,, Wilkes-Barre, Pa, 





THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASs. 








oy) TOOL & DIE STEEL 
of Uniform Quality and Great Strength. 


Improved Screw Cutting LATHES 
Foot and Power. 


Drill Presses, Shapers, Band, Circular and_ Scroll 
Saws. Machinists’ Tools and Supplies. Lathes 
on trial. Catalogue mailed on application. 


THE SEBASTIAN-MAY C0., 


167 to 175 Highland Avenue, SIDNEY, OHIO. § © 
MONTGOMERY & CO., 105 Fulton St., New York, Gen'l Agents. 


FINE TAPS, DIES, REAMERS, ETC., 
LIGHTNING AND GREEN RIVER SCREW PLATES. 


Bolt Cutters, Hand and Power 
Drilling Machines, Punching 
Presses, Tire Benders, Tire Up- 
setters and Other Labor-saving 
Tools. Send for Price List. 


WILEY & RUSSELL MFG. CO., Greenfield, Mass. New York Agency, 126 Liberty St. 


IT WILL PAY 


you to investigate the merits of 


THE HACKNEY POWER HAMMER 


Endorsed by leading manufacturers 
throughout the country. 
Catalogues and all information cheerfully furnished by 


THE HACKNEY HAMMER CoO., 


CLEVELAND, O. 
For TOQLS, DRILLS, 


ESSOPS STEE DIE, ot 


All Kinds in Stock. 

pearaereny. Gold Medal, Paris, 1889. 

WILLIAM JESSOP . & SONS, LD. | Om BloranGe” | 91 SOHN ST. NEW YORK. 
SCHOOL OF ENCINEERING., ‘stein! lelecisea 
oO H l  @] = TA T E U ba f V E a Ss i T Y t wiki edstiaan teen 


COLUMBUS, OHIO. tories. A two years’ 


PATTERN MAKERS’ SHOOT PLANE & JACK BOARD. 
A. J. WILKINSON & G0. 


Box 3600, 


BOSTON, MASS. 


SEND FOR CIRCULAR. 


How to get the best e results with “*R. MUSHET’S SPECIAL 
STEEL.”’ Greatly incre ane rene speeds and feeds: then compare 
the work you turn off with that done by any other known Steel 
This will make the first cost of ‘“* Mushet’s” look insignificant. 


B. M. JONES & CO., 


Sole Representatives in the United States. 
11 & 13 Oliver St., BOSTON, MASS. 
143 Liberty St.,. NEW YORK. 


Pittsburgh, Pa. 
Chicago, Ills. 
New York, N. Y. 





























Courses in Civil, Me- 


course in mining. 











R. MUSHET'S = 


“crritwre STEELS. 
ASBESTOS CEMENT FELTING, 


FOR LAGGING LOCOMOTIVE BOILERS. 
Samples and Descriptive Price List Free by Mail 















| “THE STANDARD 


ar INInNe Ac i 
OH HBESIU 
= 





We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 
United States. 


HW. JOHNS MANUEACTURING C0, 


87 Maiden Lane, NEW YORK. 

















CUTTING.OFF MACHINES. 
BETTS MACHINE Co., 


WILMINCTON, DEL. 








MACHINE TOOL BUILDERS, 
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NICHOLSON, FILE COMPANY, 


BICHOLSON FILE CD. 


FILES AND RASPS 


FOR EVERY VARIETY OF WORK. 


“BERLIN IRON BRIDGE CO, 


Office and Works: East Berlin, Conn. 




















LECOUNT’S NEW EXPANDING MANDREL. 


Amateur’s Size, Machinist's Size. 





Taking anything from a a a aan 7 No. PRICE. 

8 to 1 inch inclusive. 2... ee to : cs = 

> ; 5.00 KE 3 ‘2 18 

Price . : - $5.0 4 (with se re »ws)2 3 32 

Detentul Tlee: 25, 1877. 5 S: Se 44 
IF YOU WILL TRY THIS TOOL YOU WILL NOT REGRET THE EXPENSE, 


Cc. W. LECOUNT, SOUTH NORWALK, CONN. 
SPECIAL MANDRELS FOR SPECIAL JOBS MADE TO ORDER. 
These goods are for sale by CHAS. CHURCHILL & CO., L’t’d. 21 Cross St., London, England. 


Uuayd, Favueawen & Norton G0, 
WET EMERY GRINDER. 


Any amount of water easily applied without the 
use of Pump, Hose, Treadles, Cocks, or any of the 
objectionable features common in this class of 
Machine. Truing Device, which is inexpensive, 
does the work perfectly and quickly. The whole 
rig practically as simple as the old-fashioned grind- 
stone trough and much more effective. Send for 
circular. 


LELAND, FAULCONER & NORTON 60.,” 


96 to 106 Bates Street, DETROIT, MICH. 
BLAKE DAMPER REGULATOR, 














7 
cf 
33. Montgomery & Co. 
auth tea om #2=| | Machinists’ Tools 
damper on 1-2 Ib. a2 2 we 
steam variation. = AND SUPPLIES. 
Epa = 


Guaranteed reliable and accurate » within one pound varia 
tion. Has differential motion. No Diaphragm. Nickel Plated. 
Prices right. JOHN H. BLAKE, 136 Liberty St., New York. 


105 Fulton Street, 
NEW YORK CITY. 








The above illustration shows the construction of a Machine Shop built by us for The Link Belt Machine 
Co., at Chicago, Ill. 
only one story in height—this being controlled and served by a hydraulic traveling 


The wings of the building are two stories high, but the central portion is 


crane running the full length of the building. 





SEND FOR OUR MAST RATE D CATALOGUE. 


AGENCIES: 
S. W. BOWLES, Jr., Western Manager. W. E. STEARNS, 
556 Rookery Building, Chicago, Ill. 318 Odd Fellows Building, St. Louis, Mo. 


Bussell’s Patent Interchangeable Lathe Tool 


Time Saving. Easily Adjusted. 





VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 


BELLOWS 


‘Beam Micrometer 

















No Bolts or Screws, 
For full information, address 





- REESE & CO., Sole Manufre. 
YORK 


182 Sauron STREET, Send for CATALOGUE ~y 


STANDARD TOOL CO, Ail, ass, 
EUREKA TEMPERED COPPER CO. 


NORTH EAST, PA. 


MANUFACTURERS OF 


WILSON’S EUREKA BABBITT. 


THE BEST ANTI-FRICTION eral EVER 
OFFERED TO THE TRA 





Belt Power Air Pump and 
Condenser. 


The CONOVER MFG. C0. 
CONSULTING 
MECHANICAL ENGINEERS 


95 LIBERTY STREKT, 
WEW YORK. 
No AirLocks. 15 to 50 per cent. 
fuel saved or equa! amount of 
power gained. Runs with same 
economy as engine, 
Adapted toall kinds of En- 

















gines. Send for Circular. Satisfaction Guaranteed in Every C. — 
ENERGY MEG, CO., icsccsens 
aa PHILADELPHIA. 


MANUFACTURERS OF 
QUICK LIFTING AND LOWERING ROPE HOISTING MACHINES. 
Adjustable Clamping Blocks, Drill Guides, Elevators, Etc. 


PATENT CENTER GRINDERS CMiccirste won? 
Will grind Lathe Centers true if sprung or broken, quicker than 


they can be turned and filed. SEND FOR CATALOGUE. 





STEAM PUMPS 


Both Duplex and Single 


VERY 





MAc CHINE ~T 
For Reducing and Pointing Wire, 


SePEcyiLy ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING 


For Machines or Information, address the 
Manufacturer, 


1S. W. GOODYEAR, Waterbury, Ct. 


A, BEVEL GEARS, 


Cut Theoretically Correct. 
‘ For particulars and estimates apply to 


HUGO BILGRAM, 


MACHINIST, 
Successor to 
BREHMER BROS., 
440 N ,12th St., Philadelphia, Pa. 


AT LOW PRICES. 


Apply to 


De Lamater Iron Works 


Foot West 13th St., 21 Cortlandt St., 


NEW YORK, 





















THE STATES MACHINE Co. has been given 
The John Scott Medal and Premium for 


their . 
BORING AND MILLING ENGINE, 
by the City of Philadelphia, on the recom- 
mendation of the Franklin Institute. 
The y say in one paragrap rh 
‘The machine is in effect an automatic 
milling machine combined with a boring 
bar and drilling spindle also automatically 
operated, and, contrary to the usual re- 
sults of combining two machines in one, 
the functions of neither are in any degree 
impaired or hindered by the combination.” 
Copy of full report wili be furnished with 
pleasure. 
THE STATES MACHINE CO., 
NEWARK, N. J. 


Upright, Cushioned 


HELVE HAMMER 


Run by Beit. 
Manufactured by 


ENKINS & LINGLE, 
Bellefonte, Pa. 





The SUPERIORITY of this 
Hammer is due to the excellence of design as regards 


EFFICIENCY, Simplicity, and Durability. 
L.& R. WISTER & CO., 


257 South Fourth Street, PHILADE “4 PHILA, 
Pennsylvania, U.S. A. 











3 28h Le WADZ DA F- 


FFA eS 





>| = 5.5 
2) > NEW a 
219 =z C2 
cle STANDARD .opneea< 
2/3 PUNCHES s=33 
ceri hoc r oni cept ena 2 o one 


BUFFALO ronan cO.. BUFFALO, N. Y. 


Se a ay DES ipdamlamagiae a5 











THE “DODGE INDEPENDENCE” 


WOOD SPLIT PULLEY 


LEADS ALL OTHERS. 
Combines LIGHTNESS with GREAT STRENGTH, 
CHEAPNESS and GREATEST EFFICIENCY. 

7 Can be put on withouc 
disturbing the shaft and 
with the bushings will fit 
| various sizes of shafts 6’ to 

| 60’ diameter in stock. 


COOKE & CO., 


y MACHINERY & SUPPLIES. 
163 & 165 Washington St., New York. 
HEADQUARTERS FOR 


Edison Hangers, Williams Leather Belting, &, 
Mention AMERICAN MACHINIST. 


SEND FOR CATALOGUE. 


iSTER MACHINE SCREW co. 






Manufacturers of Set, Cap & 
Machine Screws, Studs, etc. 










THE BRITISH & EUROPEAN PATENT AGENCY, 


F. W. BaRKER, Manager, (Registered English Patent 
Agent, According to Act of Parliament,) 


252 Broadway, New York. 
Monument Chambers, King William St., London, E. (., England. 


American and European Patents obtained at e 
rates. Special Facilities for Sale of Foreign Patents 
our London House. A good invention is worth as much in 
Great Brituin as in the U. S. Competent draftsmen em- 
ployed on premises. We refer to wellknown men in the 
machine trades for whom we have done business, 


guitable 
hrough 


Epitome of the World’s Patent Laws and Statistics 
Sent Free on Application. 








PATTERN MAKERS 


The FOX MACHINE CO. 


FOR 
Pocket Memorandum Book. 
See Cut of “TRIMMER” in 
next week's issue. 


Over 3,500 in Use. 
Write for Catalogue. 


WORTHINGTON 
Independent Condenser 


An Economical Addition to Steam 
Engines. 


POWER CAINED or 
FUEL SAVED 


BOILER PRESSURE LOWERED 


ESPECIALLY RECOMMENDED FOR 


ELECTRIC LIGHT MILL BOAT 
and PUMPING ENGINES 


HENRY R WORTHINGTON 






Beware of Im- 
itations,. 


THE FOX MACHINE CO., 


Hip) 25 N, Front Street, Grand Kapids, Mich, 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS 
S10 Walnut St., Philadelphia. 











‘ ou xe and Revised Gntahoges of Practical and Scien NEW YORK 

ific Books, & pages es, oNO:. BS our other Catalogues and Cir 

culars the whole cove Se" svery bri “4 h of Science applied BOSTON PHILADELPHIA CHICACO 
to the Arts, sent free and free of postage to any one in any 

part of the world who will furni n his addr ST Louis ST PAUL 
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Corner Lake & Kirtland Sts., Cleveland, 0 
100 & 102 Reade Street, New York. 
86 Queen Victoria St., London, Eng. 


iH FOR TAPS, DIES, PUNCHES, CHISELS 
ay FEL DRILLS, LATHE TOOLS, &e. 


ESTABLISHED 1859. 


HOWE, BROWN & CO., L’T’D., PITTSBURGH, PA. 


93 JOHN ST., NEW YORK. 127 OLIVER ST., BOSTON. 228 LAKE ST., CHICAGO. 


Eatablished in 


CLEVELAND TW IST’ DRILL CO. 








ADAMS 


Automatic Bolt-Threading & Nut Tapping Machine, 


Made in all Sizes to Cut from 1-4” to 6” ~ 

The simplest and most durable mac hine in existence. The fg 
threading head is made entirely « t Yo links, levers 

springs. caps, cases, blocks or die bn in or about the heac 1. 





pparate Heads and Die es Furnished. Write for descriptive 
" circular and price list to 
‘ Capitol Mfg. Co., 125 to 137 Rees St., Chicago Mll., U.S. A. 
a Agents for Great Britain, CHARLES CHURCHILL & CO., 
x @ of Ltd., 21 Cross Street, Finsbury, London, E. C., England. 





GRAHAM TWIST DRILL CO., Detroit, Mich., U. 8. A. 
Sole Manufacturers of GRAHAM’S PATENT GROOVED SHANK TWIST DRILLS & CHUCKS. 





Endorsed by Practical Mechanics Everywhere. Send for Catalogue and Prices. 


$29.00 














Castings for High Speed Steam Engine. | mn 

CYLINDER 4 in. x 444 in. 

T. Shriver & Co. Lronand Brass Founders, 
333 E. 56th St., N. Y. City. 


Sets of ( vastings for Engine oo trated above, with Cast 
steel Shaft, Connecting Kod and Rock Shaft and krass Bear 
ings, boxed and shipped on receipt of 829.00, Three sheets 
blue prints of working drawings, extra. 


POWER 
PRESSES 


Adjustable. Improved. 
FOR TIN, BRASS AND 
SHEET (RON WORKERS. 

WORKMANSHIP GUARANTEED 
STRONG AND DURABLE. 
Send for Circulars. 
> SPRINGFIELD MACHINE TOOL C0. 
SPRINGFIELD, OHIO. 








NO FORGING. 





It will pay you many times over, to use 
these Tools and throw away your old forged 
ones. Send for Circular and Prices. 


FRASSE & CO., 


92 Park Row, New York. 





THE BUFFALO! STEAM PUMP CO. 


BUFFALO, N.Y. E 





MEW Lela Venmel- 1-4 -n-me 2 


‘ Res PUMPS 


FOR ALL OUTIES. 








THE CANTON STEAM PUMP CO., CANON: 


Manufacturers of 


‘STEAM PUMPS for EVERY PURPOSE. 


BOILER FEEDERS A SPECIALTY. 
NEW DESIGNS AND IMPROVEMENTS. 
ABSOLUTELY First Cass. 
Discounts and Terms on Application. 















Q/Xlex 2a 


mxexiz 


JEANESVILLE IRON WORKS, 


JEANESVILLE, LUZERNE CO., PA. 
BUILDERS OF 


mp SPECIAL PUMPS OF ALL KINDS, 


DUPLEX OR SINGLE, 
SIMPLE OR COMPOUND. 


Mine Pumps, Sinking Pumps, Pressure 
Pumps, Vacuum Pum “ Artesian Well Pumps, 
Power Pumps, Etc., 








faanatined| 


i <a. | o C 


Duplex Mine Pump. 


SNOW STEAM PUMP WORKS, 


BUFFALO, N. Y. 








STEAM PUMPS, POWER PUMPS, &c., FOR ALL SERVICES. 


= sE]\ COMPLETE STEAM PUMP 


lO Sizes From $710 $75 
*WATER SUPPLY TANKS. 


Val Duz ENA al PS : ETC, 





Maslin’s Patent Steam Pump. 


awn st and Best Automatic Steam Vac- 
uum Pump. Handles DIRTY and GRIT- 
Pay LIQUIDS witbout Oil orCare. Sim- 
plest, and most durable P ump made, as par- 
tial removal of two bolts makes every valve 
readily accessible. Pumping Plants for Con 
tractors, Irrigation, Water Works, Rail- 
ads, Mining and General Hydraulic Pur- 


SSPRICES ANd. 


~Oote Makers o Descarive 


@ €ANCINNATIO-': a 


SPECIAL MILLING GUTTERS, REAMERS, 


DIES, TAPS, GEARS TO ORDER. 


GEAR CUTTING TO ORDER up to 60 in. Diameter. 


ADJ USTABLE BLADED REAMERS. 


»oses, Send for Circulars. Joun Masuin & & 
son, Sole Mfrs., 165-167 1st St,, Jersey City, N. J. 


‘SCROLL SAWS 


THE 


FLEETWOOD & DEXTER 


ARE THE BEST. 


THOUSANDS SOLD. 


Write for Illustrated Price Lists to 


TRUMP BROS. MACH. CO. 


Manufacturers. 


© 
c| 
WILMINGTON, DEL., U.S. A. q h 

















For Sale by CHAS. CHURCHILL & CO., Ltd. 


21 Cross Street, Finsbury, London, En. land. 





77 GENUINE 
| INGOTS & MANUFACTURES 
BEAR OUR 


REG.T RADE MARKS 


PHOSPHOR-BRONZE 

INGOTS, CASTINGS & MANUFACTURES. 
| THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA PaA.U.S.A. 


| ORICINAL MANUFACTURERS OF PHOSPHOR- 
“| BRONZE‘IN THE UNITED STATES AND OWNERS 
OF THE U.S. PATENTS. 


DTILES & PARKER FRESD CO, 


Niiddietowm, Corn. 
MANUFACTURERS OF 


Ae Presses and Dies, Drop Hammers, 


SHEET METAL TOOLS. 


WRITE FOR PRICES. 


E.W.BLISSCOMPANY,L’t’d. 


BROOKLYN, N. Y. 
Manufacturers of 


TOOLS *°® WORKING SHEET METALS. 


Drop Presses, Forging Presses, 
Drawing Presses, Lever Presses, 
Embossing Presses, &c., &c. 
Dies of all kinds, Squaring, 
Trimming and Slitting Shears, 
for Rolling Mill and other Work, 


Tinners’ and Canmakers’ Tools. 















iy Vertical and Two-Spindle 
y Milling Machines, Horizontal 
¥ Boring Mills 


PUNCHES and SHEARS, 


For Boiler Makers, Bridge and Ship 
Builders, Arch’! Iron Works, &c. 





Steam Drop Press, 


No. 4 Toggle Drawing Presa 





! Vedas ADRIAN Cp 





A4. 0.0538: ES MURRAY=:: 


/ /ENGRAVER oN WooD\Ge 
ANN” ST. -+ NEW YORK: 











nA NAANANS 
R. D. NUTTALL CO., Allegheny, Pa. 


Designers and Manufacturers of 


FRICTION CLUTCH PULLEYS 
and CUT-OFF COUPLINGS. 


THE WoOoODCOCK CLUTCH 


Simplest and bestin the world. Address 


ALLENTOWN FOUNDRY & MACHINE CO., 
ALLENTOWN, PA. 


[NE -3- 
HN ORKS 





KEUFFEL & ESSER CO., NEW YORK. 
Sacha BLue PRINT PAPER. 








Sala 18 THE CHEAPEST, NO WASTE, NO FAILURES 

Sacha MAKES THE BEST AND MOST PERMANENT PRINTS 

Sacha KEEPS LONOEST AND GIVES THE MOST PERMANENT PRINTS, 

PIMA WHEN WASHED AND ORIED 19 STRONCER THAN I(T WAS BEFORE 
IMITATIONS are plentiful The principal advan’ tage claimed for the imitations le the low orice 
We otaim tnat Bafiae 'e the cheapest. for the reasons stated above 


hed Proto Printi 








Samples, Price Lists and information cheerfully furnis ing for the Trade 

















‘als! & SPECIAL MACHINERY, 
FORSHEET-METAL, WIRE, PAPER & LEATHER. 
PLYMOUTH & JAY, S'S. BROOKLYN.NY. 





ROOTS’ NEW ACME HAND BLOWER. 


For Blacksmiths, ete. Slow Speed, Positive Blast. Is Durable, 
Compact and Cheap ; also Portable Forges, Tuyere 
Irons and’Foundry Blowers. 


PATEL NFO SED 





NEW YORE. 





The most irregular speed made perfectly uniform and 

ular. change of over 30 per cent. can be obtained, while 

machine is in motion. Essential in all factories and mills 

and for driving dynamos. Makes power from water wheels. 

ow s es and electric motorsabsolutely regular and 
2. 


Apply for information to 


T. M. FOOTE REGULATOR CO. 


change Building, Boston, Mass. Works at Ashland. 
~ tl. Agents: CHANDLER & LITTLEFIELD, Marine Bldg, Chicago, Ill. 


CONNERSVILLE, IND. 
$. 8. TOWNSEND, Gen. AGt., ) 163 & 165 Washington St, 


SOOKE & CO., Selling Agts., § 
Please Mention This Paper. 





P.H.& F.M. ROOTS, Mfrs. 5 
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Absolute Safety from Destructive Explosion—Highest Attainable nee mnomy of 
Fuel--Rapid Generation of Dry or Superheated Steam — Durability —Low Cost « of Main 
* a hance— Ease of Transp ortation and General Efficiency are among the advantages 
possessed by the “ Wharton- Harrison ” form of boi.er 
be send for Descriptive Pampblet— Drawings, Spec ifications, and Estimates promptly 
furnished for any amount of power from 4 H.P. up. 
state requirements and consider our propos sition. 


HARRISON SAFETY BOILER WORKS, 
PHILADELPHIA, PENNA. 
CHICAGO, ILL. 

187 La Salle Street. 


ATLANTA, GA, 
9 No. Pryor Street. 


NEW YORK, N. Y. 
41 Dey Street. 


THE LOWE 


FEED-WATER 


HEATERS PURIPIER 


Has an Unsurpassed 
13 YEARS’ RECORD 















FURNISHED BY 


THE POND 


DEP ARATOR. 


—FOR— 

SIMPLICITY, 
ECONOMY and The Pond Separator is 
DURABI LITY. guaranteed to relieve the 


steam of all entrained 
water, and return this 
water to the Boiler, thus 
effecting a large saving in 
fue® 


Send for ,Description and 
Information on Heaters. 





id \j 
Los) |] |] 


» BRIDGEPORT 
BOILER 


WORKS, 
BRIDGEPORT, Conn. 


Send for Circular. 





Fond Engineering Co, 








‘6” PEMRLE WETALG,FLE Bath, Sia 


H. WHITE, 44 N. 4th Street, Phila., Pa. 





THOS. H. DALLETT & CO., 


York Street & Sedgley Ave., 
ecm. 





Manufacturers of 
Portable Drills, Hand 
Drills, Boiler Shell Drills, 
Light Drill Presses. 





Specially adapted for driv 
ing Mac hine Tools, Cranes, 
Elevators, Pumps, Pressesand 
other Machinery. 


ELECTRIC GENERA- 
TORS 


’ 
For installation of C 


plete Power Plants. 
CYLINDER SICHT 


_ PATENT OILERS, °*reeo cups. 


Government Regulation 
IPOP SAFETY VALVES, 


For Stationary, Marine and Locomotive Boilers. 


J) |. &. LONERGAN & CO, N***rinisners, 


om- 





FINISHERS, 
211 Race Street, Philadelphia, Pa. 
1888 CATALOGUE FREE ON APPLICATION. 














PUNCHING ° SHEARING MACHINERY 
* BOILER MAKERS ROLLS. 
Y Ma Mi 


VOT 


| \ ra A 
Janesville , 


FACTURING 























The HOPPES Live-Steam Feed-Water Purster, 


Guaranteed to Prevent Scale in Boilers, 
\ Using any kind of water. Hard Sheet Steel Troughs. 
Easily Cleaned. 


HOPPES MANUFACTURING Co., 
Send for Catalogue D. SPRINGFIELD, OHIO. 


WM. BERKEFELD'S FOSSIL MEAL COMPOSITION. 


The Only Genuine Fossil Meal. “{rade-mary 








The best non-conducting material known for 
Steam Pipes and Boilers. Can be easily 
removed and repeatedly reap yplied. 

ITS Ast ee INSURES AN ABSO- 

ELY TIGHT JOINT. 
Requires y thickness than any other 
overing, and is therefore the CHEAPEST. 
FOSSIL MEAL CO., 2 Cedar Street, N. Y, 
GIESE, Proprietor. 














| 20-INCH, 25-INCH AND 
| 80-INCH SWING 


TURRET 


CRAPHITE 
Plumbago 
BLACK LEAD 


Ground and prepared in quantities from 4 
lb. toashipload. Lubricating Graphite a spe- 
cialty. If youare at all interested in Graphite 
it will pay you to correspond with us, as dif- 
ferent kinds are required for different pur- 
poses, All letters promptly answered. 


Jos. Dixon Crucible Co., 
JERSEY CITY, N. J. 


ieee . OHIO, 


LATHES 


THE NATIONAL 


Feed-Water 


HEATER. 


A brass coil Heater de- 
livering water to the boil 
er at 210° Fahrenheit. 
400,000 Horse power 

sold. 


HUCK 


The Universal Radial Drill Co. 

















Prices Low. 





Satisfaction universal. 


THE NATIONAL PIPE BENDING CO., 


82 River Street, NEW HAVEN, CONN. 

















WESTCOTT eee 


MANUFACTURERS OF (eared Combination Chucks. 


LATHE and DRILL : sae Rovere 
CHUCKS. 


Diame ‘ter. Capacity 
SEND FOR ILLUSTRATED CATALOGUE. 


BOILER HEAD PLAN NG MACHINE 






ver 
|e si 
13 = 


103g = 
134g 

17 

10% = 


THE HORTON THE CHUCK” 


More than 300 Sizes and Styles. 


Comprising 


1534 °° 
18 





Universal Chucks, 
«\_ Independent 
Chucks, 
Combination Chucks, 


Of Every Description. 
Send for 52 page Illustrated Catalogue. 


The E. HORTON & SON CO. 


Windsor Locks, Conn., U. 8. A. 


-— OR 





Rapid Work. Perfect Heads, with or without Dies. 
No Hole in Plate. Construction Simple. 


Tone nee Reasonable. 
CHAS. CHURCHILL & CO., Ltd., 


JACOB CLARK, ARK Mfr. Philadelphia, Ba, 21 Cross Street, Finsbury, London, Eng. 
= @ TAA 24 = E38 8 Be 24 stitute 


FACE- eyP 
| : FOR 


‘zee GU Pr no Tens 


es 
g ASILY ATTACHED NY STYLE gp 
Atte Ne py 10! ¢ac€ PLATE. 
0 Bs aooud TE Cit WALA, Be Ak HARTFORD, 


“THE SWEETLAND CHUCK” 


With New Patent Reversible Jaws. 














O 
~= 6. ul 
Ze ae 
uj = = 
or al Y oF 
a lu 
3 22 . 
au mM je & 
= 0 15 @ 
ite € ff 
dy D> 
ca Wie 
22m a < 
oy 

Oo” a 
Lu 





IMEPTATED BUT NEVER EQUALED! 


Manufactured by THE HOGGSON & PETTIS MFG. CO., 


Court and Union Sts. (ESTABLISHED 1649.) NEW HAVEN, CT. 


INDEPENDENT CHUCKS. 
cee [ALUMINUM 
$1.50 


Be ‘fore buying c hue ks of this. class, oA us for 
PER POUND. 


The Pittshurgh Reduction Co. 


ean pe r make 8, cal we Claim several points oa 
superiority whic h we submit to the judgment of 

95 FIFTH AVENUE, 
PITTSBURGH, PA. 


mechanics. 
Offe r Aluminum, gui art ante e 2 to me Py in 


THE D. E. WHITON MACHINE CO. , 


No. 56 OAK ST., NEW L ONDON, C ONN. 
8. A. SMITH, 23 8, Canal St., Chicago, Western het 
per Sound. in ingots. A net no oy an 
wire and castings at lowest market prices. 


J.A.FAY & CO. 


BUILDERS OF IMPROVED 
ALUMINUM POLISH, very efficacious 


WOOD-WORKING MACHINERY 
and non-poisonous, suitable for household 


Embraces nearly 400 Machines for 
use as well as for manufacturing purposes, 


PLANING & MATCHING 
ALUMINUM SOLDER. 















CINCINNATI, 
OHI0, U.S.A. 


Surfacing, Moulding, Tenoning, Mor 
tising, Boring, and Shaping, ete, 


Variety and Universal 


» WOOD WORKERS. 





Re- 


for inventions 


saw tng Mac nines 4 % id Whee | Litigation, Searches, Opin 
: Machinery, Sha ting, ull ys, ete ions, &c. Trade Marks, La 
ee. | ad es the highes st standard of excel- bels, &c., registered 
NOTA McGILL, Attorney-at-Law, 
W. H. DOANE, Pres. D. L. LYON, Sec'y. J. ATLANTIC BUILDING, WASHING? TON, D. C 


PRESSES, PUMPS, PUNCHES, 
JACKS, VALVES, FITTINGS, 
~ PACKINGS, ACCUMULATORS. 


Band, Seroll and Cire ules Sa procurea, 
oke 











WATSON & STILLMAN, Mfrs. 


204, 206, 208 and 240 E. 43d $L, 
NEW YORK. 








Hand Punch. 


Hydraulic Flange Packings. 
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HILL, CLARKE & CO. 


156 Oliver Street, Boston, Mass. 


Engine Lathes, 
Metal Planers, 
Upright Drills, 
Shapers. 
Milling 
Machines, 
Screw Machines, 
Gear Cutting 
Machines, 
Boring Mills, 
Chucking Lathes, 








~ Flather 20 Inch Engine Lath. 


Pattern Makers’ 
Lathes, 
Pattern Makers’ 
Saw Tables, 
Jig Saws, 
Buzz Planers, 
Steam Hammers 
Helve Hammers, 
Bolt Cutters. 

Bolt Headers, 
Nut Tappers. 





Machinery and Machine Supplies, 


FOR MACHINE, PATTERN AND BLACKSMITH SHOPS. 





Universal Tool Grinding Machine 


Machine, better and cheaper, than by 
any other method, 


Bente 196 


ISHOLT 


G> Lathe and Planer Tools can be ground on thi 





3 
L 
I 


is ‘SQUITOBIY MOOS ‘SoM BI JoLIN xopdn¢ 


co 


*o 


*sddLIq PUR ONSO[BIRO IO} pag Sy 
Ivay INOW! Surystug Joy soutqovy_y Jolin 


s 
. [ Blo 


PpeaoldM, JO OUf] OSIBl B pling Os[TB OM 


C0., Madison, Wis. 





oe, 


= 





MACHINE 


SAW TABLES 


FOR 


puke PATTERN 





MAKERS. 


@ ROYLE MACHINE 
WORKS, 


PATERSON, N. J. 








No C= 


Deposited in the U. 8. $845,000.00. 


Policies issued giving full protection to Em- 
ployers against loss by Claims from Employes on 
account of Accident. Rates Proportioned to Risks 
of Occupation. One Premium the only Payment 
during year. No Contingent or other Liability on 
part of Employer. 

CHIEF OFFICE IN THE UNITED STATES? 


71 KILBY ST., BOSTON, MASS. 
ENDICOTT & MACOMBER, 


Managers and Attorneys. 


Boston : Samuel Appleton, 28 Central St. 
New York: Edmund Dwight, Jr., General Agent, 51 Cedar 


Street. 

MIDDLE DEPARTMENT; Tattnall Paulding, Resident Adviser; 
John G. Hooven, Manager; John M. Ash, Jr., General 
Agent, 416 to 420 Walnut Street, Philadelphia. 

Cuicaao: Geo. A. Gilbert, 226 and 228 La Salle St. 

St. Louis: F. D. Hirschberg Bro., 120 N. Third St. 


AGENTS IN ALL THE PRINCIPAL CITIES. 





American Gas Furnace Go., 


— 





sand M r 


GIS BLIST FURNACES. 


Send for Catalogue. Estimates made for 
~ mechanical operation requiring 
igh, even and control- 
lable temperature. 


No. 8O NASSAU STREET 


NEW YORK. 





A. R. KING WF’G COMPANY, 


ERIE, 11th and 12th Streets, JERSEY CITY, N. J. 


Light Cc A S T : NG S hiss. 


Mrrs. or BOILER MAKERS’ TOOLS, SCREW PUNCHES, TUBE EXPANDERS, 
PACKER RATCHETS, TUBE CUTTERS, ETC. 


GENERAL MACHINE WORK. 


Write for 
CATALOGUE. 


CORRESPONDENCE INVITED. 








If you buy a KEY-WAY CUTTER 
without a KEY-MAKING ATTACHMENT 


+ THE MORTON ic 








You will make a 
mistake 


will ning 
cost you Key-Way Cutter is the only ma- 
money. chine on the market 


that will cut a Key- 
Way and make a Key 
tofitit. Mr. Geo. New- 
comb, Salem, Mass., says as fol- 
lows: “The Key-maker is a 
wonderful attachment, making 
keys faster than a man can cut 
off the steel for it. The Key- 
‘ily way Cutter does a piece of 

work in fifteen minutes 
which requires my man 
seven hours to accomplish 
by hand.” We build machines with stroke varying from six 
inches to five feet, and cutting from the smallest Key ways to 
six inches wide. MORTON MFG. CO., Muskegon, Mich. 

Formerly of RoMEo, MICH. 





DEFIANCE MACHINE WORKS, 


DEFIANCE, OHIO, U. S. A. 
’ BUILDERS OF 


PATENT 
& HUB, 

SPOKE, 
WHEEL 

BENDING, 
CARRIAGE, 
WAGON 

& HOOP 
MACHINERY. 


a __ sill 
Patent Automatic Hub Lathe. Catalogue Free. 





Gauge & Tool Works 
GTON, DEL. 


Makers of Implements for 
Pom Standard Measurements. 


Creare 


American Standard 
WILMIN 








Flat Bar Gauge. 
JAS, A, TAYLOR & CO. 





HURLBUT’S Patent Cut- 
/ ting-off and 
a Centering 
=er——= Machine. 


Sizes 2”, 3’’, 4”, 6'',6”. 


MADE BY 
Hurlbut & Rogers, 
South Sudbury, Mass, 


Chas. Churchill & Co., Ltd, 
__ Agents, 21 Cross 8t., London, 
England. 


KEY SEATERS 


Portable and Stationary. 


Back-Cutting Attachment 
Key-Making Machines, 


Giant Key-Seater Co. 


EAST SAGINAW, MICH, 


April 25, 1891. We are very 
much pleased with it, and 
think it the best machine on 

market for simplicity and 
= effective work. DAVIS & 
= COWGILL IRON WORKS, 
Umaha, Neb. 








> Sendfor: 
Circular. 














STEVENS PATENT 
SPRING KEY HOLE CALIPERS 


Ideal, No. 68. Price, by mail. 

2. RAS $1.15 | 4 inch... viene $1.50 
Same size screws are used on both the Ideal 
a and Leader grade, We can furnish with either 

A the Ideal Patent or the Solid Nut. 

— Ideal and Leader Spring Dividers and Cali- 
ers, Ideal Surface Gauges, Depth Gauges, and 
‘ine Machinists’ ——., ; fr 

Ge Illustrated catalogue free to all. 
J. STEVENS ARMS & TOOL CO., 
P.O. Box 31. Chicopee Falls, Mass. 









IMPROVED IRON PLANERS. 


24 inch, 32 inch, and 36 inch Wide. 


DESIGNED 


FOR EXTRA HEAVY DUTY. 


reLODGE & DAVIS) f 
MACHINE TOOL CO | « 
CINCINNATI,O. | 









BOSTON OFFICE, 
23 & 25 Purchase St. 








ENGINE LATHES, 
TURRET LATHES, 
PULLEY LATHES, 


IRON PLANERS, 
IRON SHAPERS, 
MILLING MACHINES, 


RADIAL DRILLS, 
DRILL PRESSES, 
BOILER MAKERS’ DRILLS, 









PHILADELPHIA 
OFFICE, 


CHUCKING LATHES, 


SCREW MACHINES, 


POST DRILLS. 





THE LODGE & DAVIS MACHINE T00L GO. 


WORKS: CINCINNATI, OHIO. 


NEW YORE HOUSE, 


CHICAGO HOUSE, 


64 Cortlandt St. 68 & 70S. Canal St. 823 N. 2d St. Market & Water Sts. 


ST, LOUIS HOUSE, PITTSBURGH HOUSE, 





19 N. Seventh St. 


























Sole Agent for Great 
Britain, 
ALFRED HERBERT, 

Coventry, England. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. New Bedford, 





Solid and Shell Reamers, Beach's Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 








———— 
ATH ES from 10 to 30 inches swing. 


es, Foot Lathes and Milling Machines. 


FLATHER ENGINE LATHES. 


14, 16, 16, 18, 20, 24 and 28 INCH SWING. 
ANY LENGTH OF BED DESIRED. 


HILL, CLARKE & CoO., 


General Selling Agents, 
156 OLIVER ST., BOSTON, MASS, 


Price $3 : JBARKER’S 


IMPROVED 
NO GAUGES. 


eee E CENTER GRINDING 
en MACHINE. 


Machine 
£ Manufactured by 
Wms. Barker & Co. 
CINCINNATI, O. 

















CIRCULAR. 








| (- IMMEDIATE DELIVERY. 
aaron ce, SHMPERS, 


| JNO. STEPTOE & CO., Cincinnati, Ohio. 











PATERT FR 


ICTION SHUPER 


Double racks, spiral 
teeth, adjustable ta- 







Faint 
3 ble, swivel jaw vise, 
{ feed adjustable, gears 
P of phosphor bronze, 
bearings extra wide. 
bearings self-oiling, 
friction positive, 
smooth running. 

Send for Circular to 


SVD, Wright & Sons 


















69 & 71 CEORCE ST., BROOKLYN, E. D.,N.Y. 
STARRETT'S 
fein ames tena |r oT Skilled mechan- 
—__________if ics prefer them. 
cP Live dealers sell 
| |Be them. 
: Send for free il- 
4 Ss lustrated Cata- 
’ logue. 
S. STARKETT, Athol, Mass., U.s.A. 
onpon Acents : Chas. Churchill & Co., Limited, 
21 Cross St., Finsbury, E. C. 


® 
l 











NEW HAVEN M 






Lathes, 


Planers, 
Shapers, 
Slotters, 


Etc. 


ANUF’G CO., 


New Haven, Conn. 





JONES & LAMSON MACHINE CO., 





Springfield, Vt., U. S. A. 





SEND FOR CIRCULAR. 


D, OAUNDERS’ SOM, 


Manufacturers of 


Pine Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


“i Steam and Gas Fitters’ Hand Tools: 


21 Atherton St., Yonkers, N. WY. 








21 Cross St., London, England. 


CHAS. CHURCHILL & CO., L’t’d, Agents, 


| AEGARVIN MACHINE CO 








THE CINCINNATI MILLING MACHINE CO., 
SECOND & PLuM STS., CINCINNATI, O. 


8 
‘gjooy, ® 


Universal Milling Machine. 
Sur ‘sreurl ‘seq38} 
BA JO sioinjoenay 


1O 0} SUjIN{ORJNUVUT JO SPUTY [Te 10J sjooy, [w10ed 





S[[iq pur searqovy 
{S19YIO AM WOIT PUY ,S7s!UIqo 


10p 


Gear and Rack Cutting, Milling 
and Index Drilling to Order. 


LAIGHT & CANAL STS., NEW YORK. 











WORCESTER, f 
MASS. . 


Iron Working Machinery. 


'MPROVED PATENT IRON fies 
PLANERS A — 


SPECIALTY. 
152 
Union St., 


L. W. POND MACHINE CO. 


Manufacturers of and Dealers in 







id 


‘AN a 








best practice. 


Complete Universal! 
Milling Machines. 
Plain Back Geared 
Milling Machines. 

Plain Universal 
Heads. 


All designed to meet 
the requirements of the 


KEMPSMITH 
Machine Too! Co, 


MILWAUEEE, WIS. 












FOX & TURRET 
LATHES 








A SPECIALTY. : 


MACHINE WORKS, 


N. Y. 


MANUFACTURERS 





Manufacturers of 


BATON # PLN, 

Shaping Machines, 
Drilling Machines, 

Bolt Cutting Machines. 


CHAS. CHURCHILL & CO., Ltd, Agents, 
21 Cross St., Finsbury, London, England. 


THE BARNES WATER EMERY 
TOOL GRINDER. 


A “= It hasno pumps. No 
ss ——, valves. No piping to 
r) supply it with water. 

It has nothing to get 
out of order,is always 
ready for use. It is 
as easily managed as 
a grindstone and will 








y> 


‘ross Street, Finsbur: 


For Sale by CHAS. CHURCHILL & C0., Ltd. 
21C 


London, England. 















PRENTICE BROS 


” 
Manufacturers of 


Lathes & Upright Drills. 


Lathes from 10 in. to ff 
2in. swing. Largest Va. 
riety of Drills manufac- 
tured in the world. 
Worcester, Mass. 














give vastly better re- 
sults. 

Sold subject to ap- 
# proval. Send for full 
v7 aescriptionand price. 


.|W. F. & John Barnes Co., Rockford, TI1.. 
Address No. 1995 Ruby Street. 





4 Gp; 





FOR 
Substantial, Well Made, 
Low Priced, Patented, 





Send 


Ohio. 


PLANERS & SHAPERS 
A SPECIALTY. 


The Smith-Silk Machine Too! Co, 
KENTON, 










METAL 


for Descriptive Circulars 
and Price Lists to 


10 Inch Drills, 


With latest improvements, Lever, 
Combination or Wheel Feed, ad 
dress 


Sibley & Ware, 


SOUTH BEND INDIANA. 











Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 





























LAKE VILLACE, N. H. 


BORING AND TURNING MILLS, 
4, 5 and 6 Ft. SWING. 





OVER FOUR THOUSAND 


of our Locomotive Reducing 
Valves are used on railroads for 
car heating, and all of our first 
customers are still buying of us. 
Can there be a better proof of 
the quality of the goods than 
this? For further particulars 
address 


MASON REGULATOR CO., 


BOSTON, MASS. 
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WILLIAM SELLERS & CO., Incorporated. 
PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-A Sort Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


THE LONG & ALLSTATTER C0. **Swic2™ 


Double, Sin Angle- 
Bar, Gang, pm 
Twin, Boller, Spacing. 
Gate,’ Multiple, Belt and 
Steam-Driven 


Punches and Shears. 
Over 300 Sizes. 

POWER 
CUSHIONED 

HAMMER, 














‘AADSOTVLVO MAN YOU ANAS 








THE OPEN SIDE IRON PLANERS. 


Equal to any Planer of the ordinary style in the performance of standard size work and in 
EFFICIENCY, CAPACITY, AND ADAPTABILITY TO EXCEL 
ANY OTHER METAL PLANING TOOL. 

Sizes 30” to 120” by any length. Write for prices and detailed information. 


DETRICK & HARVEY MACHINE CO., Manufacturers, BALTIMORE, MD. 
THE NATIONAL MACHINERY CoO., 


TIFFIN, OHIO. 
CATALOGUE SENT ON APPLICATION, 





Manufacturers of 
12 Sizes of National Bolt Cutters. 

6 Sizes and Styles of Rapid Bolt Cutters. 
5 Sizes and Styles of Bolt Pointers. 

15 Sizes and Styles of Bolt Headers. 

12 Sizes and Styles of Nut Machines. 

14 Sizes and Styles of Tappers. 

8 Sizes and Styles of Washer Machines. 
8 Sizes and Styles of Spike Machines. 

2 Sizes of Car Link Machines. 

8 Sizes of Car Pin Machines. 

7 Sizes and Styles of Wire Nail Machines. 
5 Sizes and Styles of Benders. 
Complete outfits for Bolt shops. 








Order now before our stock 
of papers is exhausted. 


ODERN LOCOMOTIVE 
CONSTRUCTION.” 


By J. G. A. MEYER. 


This valuable series of 106 articles 
having been concluded, copies of the 


. hi . 
This valuable series of 93 articles American Mac inist, 
American Machinist containing 


having been concluded, copies of the 
: AD ae ‘4 ‘ 
96 FULTON ST., them will be sent by mail to any address 


American Machinist containing 
them will be sent by mail to any address 

the U.8., Canada or Mexico, tor, 96 .65, . . a in the U.S., Canada or Mexico, for $5.30, 
or single copies, 5 cts. each, postpaid. NEW YORK. or single copies, 5 cts. each, postpaid. 


RACTICAL 
DRAWING.” | anpnzss: 


By J. G. A. MEYER. 











GLEASON’S 


BEMENT, MILES & CO., 
PHILADELPHIA, PA. 


——BUILDERS OF-—— 


METAL-WORKING MACHINE TOOLS 


Railroad Shops, Locomotive and Car Builders, Machine Shops 
Rolling Mills, Steam Forges, Ship Yards, Boiler Shops, 
Bridge Works, Etc., Etc, ‘ 








“== MACHINE TOOLS. 


yeas PLATE BENDING ROLLS 
ALL SIZES. 


THE HILLES & JONES (0, 


WILMINCTON, 
DELAWARE. 





Pires Mak. 
ers, Bridg: 
Builders, 
Ship Build. 
ers, Rail. 
road Shops, 
Locomotiv: 
and Car 
Builders, 
~ Etc., Etc, 































WYMAN 7 THOU, = 


WORCESTER, MASS. 


DROP FORGINGS. 


ACME MACHINERY CO. 


VELAND, OHIO, 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 
Acme Single & Double Automatic BOLT CUTTERS. 


Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


FIRST PREMIUM, CINCINNATI CENTENNIAL. 












PAT. DEC. 5, 1882. 
PAT. DEC. 4, 1883. 
PAT. AUG. 25, 1885. 











Sa RLOYORS OR RLAMERS- : 
see 


LACKSMITR DRILLS. 




















DOUBLE SCREW HOLT, 


600 Ibs. to 20 Tons Capacity 
carried in Stock. 


The Moore & White Co, are 


15th St. & Lehigh Ave., 
PHILADELPHIA, PA. 







MFRS. OF Full line of Cranes usu 

The ‘‘ Moore & White *’ ally in course of erection 
from the small single 

2 ae track and trolley, to 50 
riction Clutches ton ‘Traveling aid. Jib 


Crar 
Radial Drills for Machine 
Shi ep use. 
Special Radials for 
Bridge Builders, 
Photosand Cuts on 


Application, 


ALFRED BOX & 60. 


Front, Poplar & Canal Sts,, 
Philadelphia, Pa. 


LACKAWANNA 


Cut-Off ( Couplings, 


Send for Circulars. 

















IMPROVED COUNTERBORE 


with removable Tit. Easily sharpened when dull. 
SEND FOR CIRCULAR AND PRICES TO 


R. M. CLOUGH, 















Ross ie oerws Bait Beanine Coutar. LOOSE PULLEY OILER. 


Ball Bearing, patented Dec. 2, 
1890, to Drill Presses, Lathe and 
all end thrust of Horizontal 
Shatts in Machinery. 9% per 


by this device. Full satisfac- 
mi tion guaranteed. 


JOSIAH ROSS, 
1448 to 
1459 
Niagara 
Street, 
Buffalo, 
N.Y. 





Of the large number 
in use not one has ever 
failed to give perfect 
satisfaction. 

E. & F. GLEASON, 
Also, Mfrs. Wood-work- 
ing Machinery. 
2210 BODINE STREET, 
Philadelphia, Pa. 


Pat. KEY-SEAT orSPLINING GAUGE 


PATENT UNIVERSAL SCREW-CUTTING CENTER 


wreck & co. TWIST DRILL GAUGE. 


ine Machinists’ Tools. -E. Boston. Mass.—Send for Circular 











RITTENHOUSE PATENT ADJUSTABLE GUIDE AND SPACING TABLE. 
FOR THE USE OF BOILER MAKERS 








Or other Structural Iron Workers, 


curved work 


Prices and descriptive circular 
sent upon application. 


NORRISTOWN, PA. 





uy THE IND 





One Set of 
No 1,44” 





These DOGS ¢ 


PALME 


607 Market St., 


ISPENSABLE LATHE DOG. 


“V~ DROP FORGED FROM 
, ee BAR STEEL. 


3 does the work of 12 common dogs. 
to 144"; No. 2, 4” to 244”; No. 3,1” to 34 
$7.50 Per Ret. 


“an be attached after the work is cen- 


tered in the Lathe. 


R, CUNNINGHAM & CO., L’d. 


Designed for either straight or 


C. RITTENHOUSE & SONS, 


TOLLAND, CONN. 





The Straight Line Centrifugal Separator 


was NO'T included in the test recently made at 
Cornell University. A claim is made in another 
Journal that Separator BB showed the greatest 
efficiency due to corrugations of interior surfaces 
We not having shown our Separator in the above 
mentioned test, it might lead the general public to 
imagine we do not possess the best Separator. which 
we claim we do, and can show greater efficiency 
than any Separator on the market, in a competitive 
test where all Separators are represented. 


_Trespectfully request interested parties to inves- 
tigate this theory to substantiate this claim. 


JOSEPH DE RYCKE, 
145 Broadway and 86 Liberty St., 
NEW YORK. 


wo DRY STEAM. 


Simpson's Centrifugal 


Separator and Trap. 


For Supplying C lean and Dry Steam 
to Engines, Dry Houses, ete. 


Place Separator as close to engine 
as possible, the steam taking a spiral 
course between the threads causes 
the water to be thrown by centrifu 
gal force against the outer walls, 
while the dry steam goes through 
the small holes to center of pipe. 
Steam can enter at A or B, as con 
venience may require ; also used in 
conveying steam long distances. for 
Steam Hammers, Dry Houses, Wa 
ter Gas Generators, and for ail pur 
poses where Dry Steam is necessary. 


KEYSTONE ENCINE AND MACHINE WORKS, 








GREASE CUP 


Will Save its Cost in Oil 
alone Several Times 
per Annum. 

SAVES ALSO IN LABOR AND COST 
OF COTTON-WASTE, PREVENTS 
DRIPPING AND SPATTERING. 


A POSITIVE FORCE Pty ED with the 
most PERFECT REGULATION and 
GREATEST RONVENIENCE in opera 
tion yet attained in any device for th« 
lubrication of machinery. Work 
equally well in every possi le position 


Lackawanna Lubricating Co., 


41 Coal Exchange, Scranton, Pa 


sew GATALOGUE OF TOOLS 


And Supplies sent free to any address on receipt of T: 
Cents in Stamps(for postage). 


Chas. A. Strelinger & Co.,%°°" Detroit, Mich. 


















Send for 
Catalogues 
Containing useful 
Information about 
Feed Water Heaters 
Also Steam Separators 
And the Delivery of 
Dry Steam 
For all purposes, 


GOUBERT MFG. CO., 
32 Cortlandt St., NEW YORK. 


TO 





Fifth and Buttonwood Streets, Philadelphia, 





PHILADELPHIA, PA. 


Or, A. T. ARTHUR, Selling Agent, 18 Cortlandt St., N. Y. 


as 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES 


in Use, Over 2,500. 25 to 1,000 H. P. 


These engines are the combined result of long ex 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 

constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
. in Steam Consumption and superior regulation guar- 
= anteed. Self-contained Automatic Cut-off Engines 12 
to 100 H. P. for Driving Dynamo Machines a specialty. 
Illustrated Circulars, with various data as to practical 
Steam Engine Construction and performance, free by 













mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 


10 TELEPHONE BUILDING.) N. W. ROBINSON, 154 Washington St., Chicago, Ili. 


SS 
SA LES AGENTS : Ww L. SIMPSON, 18 CORTLANDT STREET, N. Y.§ ROBINSON & CARY COMPANY, St Paul, Minn. 


KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
o Licensees and Manufacturers for New Jersey (South of Trenton), Zastern Pennsylvania, Delaware, Maryland, ani Virginia 


BOILER PURIFYING APPARATUS. 
DUPLEX 
WATER FILTERS 
PUMP GOVERNORS 











ALSO 
MANUFACTURERS OF 


RENEWABLE 









SEAT VALVES 


RETURN 
STEAM TRAPS ~ 


Send For Gurcucars. 






fies STEAM TRAP CO. ALBANY, N.Y. 


“OTTO” GAS ENGINE WORKS. GAS GASOLINE ENGINES 


SCHLEICHER, SCHUMM & 0., STATIONARY and PORTABLE. All Sizes. 


33d and Walnut Sts., PHILADELPHIA. sabia eal ard 
Branch Office, New York Agency, bh Expense one — ‘ax 
151 Monroe St,, CHICAGO. 18 Vesey St., N. Y. 


phour per horse power 
fand requires but little 
attention torun them 
} Every Engine 
Guarantee Full 
pa ulars free by mail 
fention this paper. 


ee VAN DUZEN 
GAS & GASOLINE ENGINE CO. Cincinnati, 0. 


CHANDLER & TAYLOR CO’S 


se coiaeoSTEAM ENCINEC 


full load be- 
12 te 80 H. P.in Stock 


fore ship- 
ALSO SUITABLE 


JBOILERS 


Z on hand for imme- 
: panto eonver?. 
























, Over 35,000 Engines in Use 





Guaranteed to consume 25 to 75 per cent. less Gas 
than any other Gas Engine doing the same work. 








Jirculars add 


Pa yr~ DLER& TAYLOR CO: INDIANAPOLIS. IND 


ATKINSON =r GAS ENGINE. 


Four strokes of piston in one revolution of crank-shaft, 
expanding the charge to more than the original volume, 
driving out ali the products of combustion, and giving a 
working stroke at every revolution and in half the time 
coun by any otherengine. Send for Illustrated Circular 


HENRY WARDEN, MANUFACTURER, 
1810 ALLEGHENY AVENUE, PHILADELPHIA, PA. 


SPECIAL LIST. 


Devond=Hand Machinery 


IN STOCK. PRICE LOW. 


Engine Lathe, 92 in. swing, 18 ft. bed, heavy and 
powerfully triple geared. Face plate &2 
in. diam., —— 12 in. diam., screw 
feed, Ist class, running order 

Pit Lathe for boring turning and facing wheels, &c. 
spindle 6 in. diam., face plate 60 in 
diam., triple geared, Price low. 

















Heavy 
| Stide-Valve Engines 


and Saw-Mill machinery, of 
the highest class, all sizes. 









THE Lane & Boptey Co., Harrington Gap Lathe, 42 in. swing, 16 ft. bed, back- 
ea eta ct geared, screw cutting, rod feed, 
| CINCINNATI, 0. good order. 
D. W. Pond Engine Lathe, 20 in. swing, 10 ft. bed, 
THE TWISS AUTOMATIC ENCINE compound rest and power cross feed, 

4 A STRICTLY FIRST- good order, 
3 CLASS ENGINE = PB co Aen y ty = 3 ; 
) . Fitchburg Planer, 30 in.x30 in.x6 ft.. automatic 
P At a very Low Price. feeds in head, good order. 


Manutactured b “ : . 
d Powell Planer, 24 in.x24 in.x6 ft., Late pattern, 

good as new. 

2 spindle, good order. 
Boring Mill with facing head, 

good us new. 


Improved Tools, of 


Profiling Machine, 
Nicholson 40 °n. 


Large stock of New, 
Standard Makes. 


Latest, 


Send for Complete List and Special Catalogue. 


J. J. McCABE, 


NELSON w. 
25 Whitney Ave., 
snd for Price before Purchasing Elsewh 
Af so. VERTIC AL AND YACHT ENGINES, 


Wew Faven, Conn. 


= = 























SF ] Rae =XPEF Alc. p. BULLARD’S 68 Cortlandt Street, 
- 0 OR 0 0 N. Y. Mach’y Warerooms. NEW YORK. 








BORING K TORuiGS Mitts 
TURRET MACHINES. 


| UaNgelS 


- BripGEPORT MacHINE Toot Works, 
¢ .PButtarp,Propr. BRIDGEPORT.CONN. 
























ON tontaiee te 
____ OF IMPROVED = 
CORLISS, STEAM ENGINES 
= VARIETy~ 
ConTRACTS IN FULL TY. 
[omecete Poants™ 


Eclipse Corliss Engine. 


CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


ICE-MAKING 


AND 


REFRIGERATING 
MACHINERY. © 


Send for Special Circular. 


SOUTHWARK FOUNDRY i MACHINE we PHILADELPHIA, PA. 

















TRICK COMPIN Builders, 


WAYNESBORO, PA, 














ry GENUINE “CORLASSs.” 








SOLE MAKERS OF THE 


PORTER-ALLEN AUTOMATIC ENGINE. 


ALSO BUILDERS OF 
Blowing Engines, Reversing Engines, 
Centrifugal Pumps, Accumulators, 


THEJAMES LEFFEL & CO, mg 
IMPROVED UPRICHT and HORIZONTAL 93 


eee K 


3 ro 26 HORSE POWER. | 
STRONGLY BUILT on BEST Principles ij 
for SMOOTH and ECONOMICAL WORK. 


Over 4000 in Use. 


Write for free PAMPHLET and state your wants to 


vue JAMES LEFFEL & CO. ~ eet gata ta 
SPRINCFIELD, OHIO or New YorRK CiTy. ae ‘ 


AUTOMATIC IN FUEL AND WATER SUPPLY. 


THE SHIPMAN AUTOMATIC STEAM ENGINE. 


PETROLEUM, KEROSENE OR NATURAL GAS FUEL, 
1, 2, 4, 6 and 8 horse-power. 


STATIONARY and MARINE. NO SKILLED ENGINEER. 
SHIPMAN ENCINE CoO., 


Send for Catalogue. 242 Summer St., Boston, Mass. 


THE LEFFEL WATER WHEEL & ENGINE CO. 


! SELF-CONTAINED SIDE-CRANK E N Cll N ES 
“BOILERS 


FLUE 
8,12,16 and 20 Horse Power. 


High in G rade. Lowin Price. Strictly First- 

class. Indesign and construction SUPERIOR 

to all others. Write for ENGINE PAMPHLET. 
Address us in full as follows: 


THE LEFFEL WATER WHEEL & ENGINE CO. 


Greenmoun?* 4ve., SPRINGFIELD, OHIO, U.S.A, 


Almond Drill Chuck 


e Sold at all Machinists’ 
Supply Stores. 


| mG T. R. ALMOND, 


FO 
Light Belts, | 
JOHN ROYLE & SONS | 83 & 85 Washington St. 

: BROOKLYN, N. Y. 


PATERSON, N, 4. 


Hydraulic Cranes, 
Boilers, ‘Tanks, ete. 



































SOUTH BROOKLYN STEAM ENGINE WORKS, 


Successors to WILLIAM A. LICHTHALL. 


VAN BRUNT AND SUMMIT STS., 
BROOKLYN, N. Y. 
Pat. Combined Surface Con- 


denser and Feed Water 
Heater. 


Lighthall *urface Condensers with 
Cobb's Improvements. Light Weight 
Brass Condensers a Specialty. Also 
Fee’ Witer Hea ers, Tube Heaas, 
Screw Glands, Packings, &c. 


THE BALL & WOOD COMPANY, 


Owners of Ball Patents and Builders of 


IMPROVED AUTOMATIC CUT-OFF ENGINES. 


Under the personal supervision of the inventor, F. H. BALL, 


Works, Elizabeth, N. J. Office, 15 Cortlandt St., N. Y, 
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BROWN & SHARPE MFG. CO., 


PROVIDENCE, R. I. 


» CUTTERS FOR USE ON 
MILLING MACHINES. 


Sixty-eight sizes of 
~ Milling Cutters carried 





in stock. 


S. A. SMITH, Western Representative, 


23 SO. CANAL STREET. CHICAGO, ILL. 


NILES TOOL WORKS, 


HAMILTON, OHIO. 


MACHINE TOOLS. 
BORING AND TURNING MILLS 


A SPECIALTY. 











Built in sizes to swing from five 
feet diameter to thirty feet diameter. 
Housings are double-webbed. Table 
runs on heavy spindle supported by 
a truncated cone extending down 
from bed, making machine self-con- 
tained. Boring Bars counterbalanced 
at all angles. Feeds automatic at 
all angles. 

12-FOOT BORING AND TURNING MILL. Correspondence solicited. 


NEW YORK, PHILADELPHIA, CHICAGO, PITTSBURGH, 
186 & 138 LIBERTY ST. 708 ARCH ST. PHENIX BLOG. LEWIS BLOCK. 

















THE YALE & TOWNE MFG CO, 
STAMFORD CONN 
NEW YORK CHICAGO PHILA BOSTON 








‘Here is a valve just as good as the Genuine Jenkins Bros. and costs you iess money.” 
This is the war cry of the imitators and their friends. In answer to this cry we will drag 
out our old hundred ton gun—which never fails to clear the field—and here is the SHOT. 


A FAIR OFFER. 


If you will put a Jenkins Bros. Valve on the WORST PLACE YOU CAN FIND, where you | 
cannot keep other valves tight, and if it is not Perfectly Tight or does not hold Steam, Oils, | 





Acids, Water or Other Fluids Longer Than Any Other Valve, you may return it and your | 
money will be refunded. JENKINS BROS., New Y ork, Philadelphia, Boston & Chicago. | 


THE PRATT & WHITNEY CO. 


Ss Hartford, 








MANUFACTURE STANDARD SIZE 


Cylindrical and Caliner Gauges, 


And End Measure Test Pieces, 
% Straight and Taper Solid Hand 
Reamers, Chucking and Shell 
Reamers, Arbors and Steel Mandre!ls, Taper Pin Reamers, 
Combination Lathe Chuck. 
PRICE LIST AND DISCOUNT SHEET SENT UPON APPLICATION, 
WESTERN BRANCH, !00 West Washington Street, Chicago, Ills. 
































18-inch Turret Boring Lathe, with 
Automatic Turret, 
Write for large cuts with full descriptions, 


BORING AND CHUCKING LATHES, 12 to 36” Swing. 


THE LODGE & DAVIS MACHINE TOOL CO., 


Works: CINCINNATI, OHIO. 











FOX AND CABINET 


TURRET LATHES. 





WITH AND WITHOUT CLUTCH. 
Back Gears. Screw Machines. 





MONITOR LATHES 
SPEED LATHES, 





EASTERN HOUSE, 64 Cortlandt Street, New York City. 

WESTERN HOUSE, 68 and 70S. Canal Street, Chicago, Il. 

PITTSBUR tGH HOUSRF, cor. Market & Water Sts , gh'sh, Pa. 
t®™” See Advertisement on Page 16, 








oe tery Lie | Sy 


EBERHARDT’S PATENT. 
With rare exception, tie machine is cutting 


ELECTRIC MOTOR CEARS 


In use by the following for cutting these gears : 
The Pratt & WhitneyCo., | Goulds Mfg. Co. 
Thomson-Houston = Ele’c | Seneca Fails, N. Y., 
Co, Niles Tool Works, 
Westinghouse Electric Co., Morgan Engineering Uo., 
Edison Machine Co., Se ig Bros., 
Sprague Electric © 0 to 
Brooklyn Street R’y Co Powell Planer © 10., 
a lectrio C 0., Clevel'd Pond Machine Too! Wks., 
H. Nail ¢ Betts Machine Co. 


: 


| ad Oity Brace Wks., “* Washington Navy Yards, 
T. H. Lovell & Uo., ” Watervitet Government 
United Electric Traction Co Arsenal, 

United Electric R'y Co. Clayton Sewing Machine 
Electric Traction Co., Motor 


so. 
New Orleans, | Detroit Electrical Wks. a 
St. Louis Car Co., 8t. Louis, Beaman & Smith, 
F. Messmer Faucet Mfg. | Geo. W, Fifield, 


Co, Louis, Garvin Machine Co.. 
R.u ‘tutiali & ( ‘0. m Simonds Rolling Mills, 
Pittsburgh, | New Haven Mfg. Co., 


cincinnati Street R’y Co., and uthers. 
Geo. A. Gray Co., 


GOULD & EBERHARDT, Newark, N. J. 


Davis & Cowgill, Omaha, | Putnam Machine Co., 


CHO. W. FIFIELD. 











THE BILLINGS & SPENCER C0... 


“ Manufacturers of Beach's Improved Patent Thread Gutting and Diamon: 

















Point Lathe Tool. 


I FURNISHED IN TWO SIZES, EITHE, 
SIZE WITH BENT OR STRAIGHT 
HOLDER. 


WE FURNISH CUTTERS FOR U.S 
THREADS TO FIT THESE TOOLS. 


Send for Catalogue. 


DROP FORGINGS OF BRONZE, COPPER, IRON & STEEL OF ALL DESCRIPTIONS. 


London House: CHAS. CHURCHILL & CO., Ltd, 21 Cross St.. Finsbury, London, E, C , England. 





WARNER & SWASEY, 
MACHINE TOOLS ; CLEVELAND, 





For IRONand BRASS WORK. 
Illustrated Catalogue on application. 





ENGINE LaTHES 
FROM 16 to 48 IN. SWING. 
on application. 
Lowell, Mass., U. S. A. 


Cuts, Photographs and Prices furnished 





Key-Seating Machines 
and 20 in. Drills 


A SPECIALTY. 
SEND FOR LIST OF 


New and Second-Hand 


Lathes, Planers, Drills, 
or pate in Machinists’ Tools 


Ww. P. DAVIS, 


ceeevnen ay N.Y 













TRE METROPOLITAN AUTOMATIC INTECTC: 


TO START. —Open Valve 
TO STOP .—Ciose Valve i. 






— 
a ) 
“i 
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THE LAIDLAW & DUNN CO. 
CINCINNATI, O., 1, 4, ’91. 
The Hayden & Derby Mfg. Co., eee or 
111 Liberty St., New York City. 
GENTLEMEN :—In" response to yours of the 2nd, we desire to 
say that we have sold a number of your Metropolitan Aut 


matic Injectors, with pumping —_ manufactured by us, 
and in all cases they have given the very best of satisfactiv: 
They are simple in construction and ald reliable. 
Yours respectfull 
OBER * LAIDLAW, Pres 


The Hayden & Derby Mfg. Co., 


NO. 111 LIBERTY ST., NEW YORK, 








J. M. ALLEN, PREsIDENT. 
Wn. B. FRANKLIN, VICE-PRESIDENT. 
B. ALLEN, SEconp V1cE-PRESIDENT 


J. B. PIERCE, SEcRETARY & TREASURER. 





GRANTS |GEAR| WHEELS [and [GEAR| CUTTING 





























MANUFACTURED BY 





l >I ANERS SPUR GEARED | 
SPIRAL GEARED. 


The G. A. GRAY CoO., 


479 Sycamore St., CINCINNATI, 





AND 






0. 




















PAWTUCKET.R.I. 
























Manufacturer 


ie DE 









